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FOREWORD

The purpose of this Toxicological Review is to provide scientific support and rationale for the hazard and dose‑response assessment pertaining to exposure to Libby Amphibole.  It is not intended to be a comprehensive treatise on the chemical or toxicological nature of Libby Amphibole or other mineral fibers.


In Section 6, Major Conclusions in the Characterization of Hazard and Dose Response, EPA Region 8 has characterized its overall confidence in the quantitative and qualitative aspects of hazard and dose response by addressing knowledge gaps, uncertainties, quality of data, and scientific controversies.  The discussion is intended to convey the limitations of the assessment and to aid and guide the risk assessor in the ensuing steps of the risk assessment process.  
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1.  INTRODUCTION


This document presents background information and justification for hazard and dose-response assessment of Libby Amphibole and is limited to non-cancer endpoints.  The document does not contain a review of the hazard and dose-response assessment for other mineral fibers.


The Reference Dose (RfD) and Reference Concentration (RfC) provide quantitative information for use in risk assessments for health effects known or assumed to be produced through a nonlinear (possibly threshold) mode of action.  The RfD (expressed in units of mg/kg-day) is defined as an estimate (with uncertainty spanning perhaps an order of magnitude) of a daily exposure to the human population (including sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during a lifetime.  The inhalation RfC (expressed in units of mg/m3) is analogous to the oral RfD, but provides a continuous inhalation exposure estimate. The inhalation RfC considers toxic effects for both the respiratory system (portal-of-entry) and for effects peripheral to the respiratory system (extrarespiratory or systemic effects).  Reference values are generally derived for chronic exposures (up to a lifetime), but may also be derived for acute (≤ 24 hours), short-term (up to 30 days), and subchronic (up to 10% of average lifetime) exposure durations, all considered to be daily exposures, continuously or intermittently, throughout the duration specified.  By convention in the United States, the concentration of asbestos and other fibers in air is expressed as fiber/cubic centimeter (f/cc).  Cumulative exposure is expressed as fiber-yr/cc.


Development of these hazard identification and dose-response assessments for Libby Amphibole has followed the general guidelines for risk assessment as set forth by the National Research Council (1983).  EPA guidelines that were used in the development of this assessment include the: Methods for Derivation of Inhalation Reference Concentrations and Application of Inhalation Dosimetry (U.S. EPA, 1994), Use of the Benchmark Dose Approach in Health Risk Assessment (U.S. EPA, 1995), Benchmark Dose Technical Guidance Document (U.S. EPA, 2000), Science Policy Council Handbook: Peer Review (U.S. EPA, 2006).


2. CHEMICAL AND PHYSICAL INFORMATION


An in depth discussion of the changing nomenclature for the various types of asbestos fibers and their regulatory status is beyond the scope of this document.  The reader is referred to Leake et al. (1997, 2004), Wylie and Verkouteren (2000), and NIOSH (2008) for that information.



Various research groups have characterized the composition and morphology of amphiboles from the Rainy Creek deposit near Libby, Montana.  See for example, Moatamed et al. (1986); Ross (1993), Wylie and Verkouteren (2000), Meeker et al. (2003), Sanchez et al. (2008), and Gunter and Sanchez (2009).  For the purposes of this document, the material from this mine will be called Libby Amphibole.



Meeker et al. (2003) have published the most extensive characterization of the composition and morphology of Libby Amphibole.  They collected thirty samples from separate locations at the mine site and analyzed them with electron probe microanalysis (EPMA) using wavelength dispersive spectroscopy, X-ray diffraction analysis, and scanning electron microscopy combined with energy dispersive X-ray analysis (SEM/EDS) to determine composition and morphology of both fibrous and non-fibrous amphiboles.  The amphiboles present included winchite, richterite, tremolite, magnesioriebeckite, edenite, and magnesio-arfvedsonite.  See Figure 1.  Of these only tremolite meets the regulatory definition of asbestos.


Figure 1 EPMA/WDS and SEM/EDS data showing the entire range of amphibole species found from all thirty samples.  Source: Meeker et al. (2003), figure 6.  Used with permission of the publisher.
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An evaluation of the textural characteristics shows the material to include a complete range of morphologies from prismatic crystals to fibers (Meeker et al., 2003).  See Figure 2.  All of the amphiboles found at the mine site, with the possible exception of magnesioriebeckite, can occur in fibrous habit.  These amphiboles, even when originally present as massive material, can produce abundant, extremely fine fibers by gentle abrasion or crushing of the sample.  All of the samples produced fibers in a similar size range without grinding.  Representative size distribution plots are shown in Figure 3.    The fibers were collected on the SEM stubs by touching the stub to the inside of the original sample bag after it was received from the field and the other sample material removed.  In the particles produced, the fiber diameter ranged from approximately 0.1 to 1 µm and approximately 40% of the particles are greater than 5 µm in length and have aspect ratios (length-to-width ratio) greater than 3.  Therefore, with minimal disturbance, the Libby Amphibole can easily degrade into highly acicular particles that are less than 3µm in diameter and are therefore respirable.  Of the respirable fraction, as determined by SEM/EDS, the amphiboles are classified as 84% winchite, 11% richterite, and 6% tremolite (Meeker et al., 2003).


Figure 2 Electron micrographs of typical morphological types of Vermiculite Mountain amphiboles.  The morphologies range from prismatic crystals (upper left) to long fibers and bundles (lower right).  Source: Meeker et al. (2003), Figure 10.  Used with permission of the publisher
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Figure 3 Vermiculite Mountain Amphibole particle size data for particle diameters 5 μm and less, plotted as length vs. diameter (a) and aspect ratio (length: diameter) versus diameter (b).  Source:  Meeker et al., (2003), Figure 11.  Used with permission of the publisher.
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[Add information on fiber size distribution from Libby, Virginia, and South Carolina ore when the results are available]



EPA Region 8 has done extensive sampling for Libby Amphibole in residential areas in Libby, Montana.  See Appendix C.  Results of the particle size distribution (length, width, and aspect ratio) from all samples collected in the Libby community by transmission electron micrographs are shown in Figure 4.  CDF is Cumulative Distribution Frequency.


Figure 4 Libby Amphibole particle size distributions (length, width, aspect ratio) 


Insert figure from report


3. TOXICOKINETICS



There are no studies on the toxicokinetics of Libby Amphibole.  The discussion that follows is based on general information obtained from studies on other particles and general references.  See for example NIOSH, 2008; ATSDR, 2001; Witschi and Last, 1996.


The deposition of particles in the respiratory tract is dependent on their aerodynamic properties (length, width, and density) and the anatomy and physiology of the respiratory tract (Myojo and Takaya, 2001; Yu et al., 1986; Griffis et al., 1983; Harris and Fraser, 1976; Harris and Timbrell, 1975).  Inhaled particles are deposited in one of three compartments: the extra-thoracic region including the nose, mouth, pharynx, and larynx; the bronchial region including the trachea, bronchi, and bronchioles down to the terminal bronchioles; and the alveolar-interstitial region including the respiratory bronchioles, alveolar ducts, and alveolar sacs (NIOSH, 2008).  Deposition on the surfaces of the airways occurs through diffusion, sedimentation, impaction, and interception.  Particles depositing in the upper airways are relatively thick (greater than about 3 µm), with thinner particles being carried deeper into the airways and alveolar regions.  All particles with aerodynamic diameters less than approximately 3 µm meet the physical criteria necessary for deposition in the terminal bronchioles and beyond to the alveoli.


The particles deposited on the nasopharyngeal mucus surfaces are cleared by sneezing or blowing or mucous flow into the oropharynx where they are swallowed.  The principal pathway for removal of particles lower in the respiratory tract is mucociliary transport.  Ciliated epithelial cells produce mucous that engulfs the particles.  The cilia move the mucous coating upwards toward the throat where the mucous and particles are swallowed.  Because the alveolar region does not contain ciliated cells that produce mucus, particles deposited in this region have a much slower clearance rate.  Particles that are soluble may dissolve and be absorbed into the pulmonary capillaries.   Insoluble particles may be removed from the alveolar region by macrophages.  Alveolar macrophages migrate to the bronchoalveolar junctions where they enter onto the mucociliary escalator for removal (Green 1973).


A number of processes can disrupt the normal phagocytic function of the alveolar macrophages.  These processes include toxic death due to highly reactive particles, a high burden of deposited particles (overload), or an attempt by the macrophages to engulf particles that exceed the macrophage length (often termed “frustrated phagocytosis”) (NIOSH, 2008).  All of these later processes can induce inflammatory and fibrogenic responses.


Some fibers are not cleared from the lung, leading to an accumulation with time (Case et al., 2000; Finkelstein and Dufresne, 1999; Jones et al., 1988). The fibers that remain in the lung may undergo a number of processes including translocation, dissolution, fragmentation, splitting along the longitudinal axis, or encapsulation with protein.  Available data indicate slower clearance from the lung of longer serpentine chrysotile fibers or either long (>5 µm) or short amphibole fibers (Coin et al., 1994; Tossavainen et al., 1994).  The increased clearance times for amphibole fibers have led some investigators to conclude that amphibole fibers are predominant in the cause of disease despite the relatively small numbers of these longer fibers in comparison to short fibers.  However, Dodson et al. (2003) argue that fibers of all lengths induce pathological responses and urge caution in excluding any population of fibers, based on their length, from contributing to the disease process.  There are no data available with Libby Amphibole to resolve this issue.


Extra pulmonary movement of fibers has been documented (Dodson et al., 2001).  However, the processes involved are incompletely understood (Miserocchi et al., 2008).  Translocation of fibers from the terminal bronchioles and alveoli into the trans-bronchiolar space, lymph nodes, and the parietal and visceral pleura may influence inflammatory reactions and cause tissue injury remote from the initial site of deposition.



Pharmacokinetic modeling for Libby Amphibole would best be conducted using a multipath particle dose (MPPD) model (Jarabek et al., 2005; Brown et al., 2005).  The MPPD model uses information on the physical properties of the particles (length and width also called bivariate distribution and density), the anatomy and architectural features of the human airways and airflow patterns that influence the amount and the location of the deposition of the particles, and dissolution and clearance mechanisms that are operative in humans to estimate the retained dose in the target tissue.  This modeling for Libby Amphibole has not been completed.


4. HAZARD IDENTIFICATION


4.1. STUDIES IN LABORATORY ANIMALS


There are no published data on Libby Amphibole in studies typically used to derive an RfC from data in laboratory animals (eg. 90-day inhalation studies in two species, multi-generation reproduction study, and developmental study).


4.2. STUDIES IN HUMANS


4.2.1. Case Reports

Progressive disease from exposure to Libby Amphibole was noted in a case report of fatal asbestosis in an individual 50 years after working at an offsite vermiculite processing plant for a few months at about age 17 (Wright et al., 2002).  In another case report, exposures that stemmed from playing for a few years as a child in contaminated vermiculite waste materials around a former Libby vermiculite processing facility was reportedly associated with the development of asbestosis and fatal lung cancer (Srebro and Roggli, 1994).

4.2.2. Studies in Miners in Libby, Montana


4.2.2.1. Mortality Studies


Amandus and Wheeler (1987), McDonald et al. (1986a), Sullivan (2007), and Larson et al. (2010) studied mortality from malignant and non-malignant respiratory disease with increasing exposure to fibers among vermiculite workers at the Libby mine.  The Amandus and Wheeler (1987) cohort included 575 men hired before 1970 and who were employed at the site for a least 1 year.  Vital statistics as of December 31, 1981, were available for 569 workers and there were 161 deaths.  Sullivan (2007) updated the results for this cohort.  The McDonald et al. (1986a) cohort included 406 men hired before January 1, 1963, and who were employed at the site for at least 1 year.  Vital statistics as of July 1, 1983, were available for 397 workers and there were 165 deaths.


Both Amandus et al. (1987b) and McDonald et al. (1986a) used similar techniques to estimate cumulative exposure to fibers (fiber-yr/cc).  See these publications for the details.  Work histories were based on 42 defined job categories.  Fibers were measured by the optical microscope technique and were obtained from company records.  Prior to 1969 samples were collected by the State of Montana primarily in the dry mill using a midget impinger.  After 1967 Federal Agencies and the company collected membrane filter samples in most areas of the facility.  Fibers were quantified using the standard optical microscope technique for “regulatory fibers.”  Structures with a length >5 μm and width <0.45 μm were counted as fibers.  The 8-hr Time Weighted Average (TWA) exposure to fibers for various jobs was estimated from short-term sampling results (duration of measurement not stated) for each area in the facility.  The 8-hr TWA exposure to fibers (fibers/cc) for each job category was computed as an average of the individual area estimate weighted by the proportion of time a worker spent in each area.


Amandus and Wheeler (1987) reported the standardized mortality rate (SMR) for non-malignant respiratory disease of 2.200, 1.702, 1.795, 4.007 for exposure to less than 50, 50-99, 100-399, and more than 399 fiber-years/cc, respectively.  This result was statistically significant only in the lowest exposure group (p<0.05) and the highest exposure group (p<0.01).  For those workers with more than 20 years since hire (number of workers noted reported), the SMR was 3.278, 2.835, 0, and 2.784 for exposure to less than 50, 50-99, 100-399, and more than 399 fiber-years/cc, respectively.  The overall SMR across all exposure groups was 2.536.  This result was statistically significant (p<0.05) only in the lowest exposure group.  Other covariates were not considered in these analyses.  This study is limited due to the small number of cases available when the study was conducted.


McDonald et al. (1986a) reported standardized mortality ratios (SMRs) for non-malignant respiratory disease of 3.36 (n = 7) for those with time since first employment of 10-19 years, of 5.30 (n=14) for those with time since first employment of >20 years, and of 2.55 (n = 21) for the complete cohort.  Confidence limits were not reported.  Other risk factors related to NMRD (e.g. smoking) were not considered in this analysis.


McDonald et al. (2004) conducted a follow-up study.  Of the original cohort of 406 men, 165 died before July 1, 1983, and an additional 120 deaths occurred by December 31, 1998.  In this study there was a statistically significant increase in mortality from non-malignant respiratory disease with increasing cumulative exposure to fibers.  The exposure reconstruction used was the same as that used in McDonald et al. (1986a).  The overall SMR was 3.09 (95% confidence interval 2.30 to 4.06) with the relative risk of mortality increasing by 0.38 for each 100 fiber-year/cc of exposure (p = 0.0001).  The adjusted relative risk for each exposure quartile is presented in the table beleow.  Other risk factors for NMRD (e.g. smoking) were not considered in this analysis. 


Table 4-1 Poisson Regression estimated relative risk of death from non-malignant respiratory disease versus cumulative exposure


		Cumulative Exposure (fibers-yr/cc)

		Deaths observed (expected)

		Adjusted Relative Risk (95% Confidence Interval)



		0 to <11.7

		5 (3.5)

		1.00



		11.7 to <25.2

		13 (3.7)

		2.53 (0.88 to 7.24)



		25.2 to <113.8

		14 (3.8)

		2.62 (0.93 to 8.44)



		>113.8

		19 (4.1)

		3.11 (1.15 to 8.44)



		Linear model (per 100 fiber-yr/cc)

		

		0.38 (0.12 to 0.96)


p = 0.0001





Source: McDonald et al. (2004), Table 3


Sullivan (2007) conducted a follow-up study to Amandus and Wheeler (1987) in 1672 workers.  Sullivan developed a job-exposure matrix based on that used in the earlier NIOSH study (Amandus et al., 1987b) with some improvements to derive a more reliable estimate of cumulative exposure.  Only the results for death from non-malignant respiratory disease and asbestosis from this study are summarized in the table below.  Analyses were conducted using the U.S population (i.e. SMR analysis), and using the lowest exposure group as the referent group (i.e. Standardized Risk Ratio, SRR).  Both analyses controlled for differences in age, race, gender, and calendar time.  Other covariates (e.g. smoking) that may be risk factors for NMRD were not considered in these analyses.  There was a statistically significant increase in both SMR and SRR for both NMRD and asbestosis in this study, with asbestosis showing a much stronger increase with cumulative exposure to fibers.


Table 4-2 SMRs and SRRs for death (1960-2001) from respiratory disease among workers (n = 1,672) by cumulative exposure


		Cause of Death

		Cumulative Exposure (fiber-yr/cc)

		Deaths observed (expected)

		SMR (95% CI)

		SRR (95% CI)



		Non-malignant respiratory disease

		0.0 – 4.49

		18 (10.20)

		1.8 (1.1 – 2.8)

		Reference



		

		4.5 – 19.9

		24 (12.20)

		2.0 (1.3 – 3.0)

		1.2 (0.6 – 2.3)



		

		20.0 – 84.5

		26 (11.69)

		2.2 (1.5 – 3.3)

		1.5 (0.8 – 2.9)



		

		85.0 – 299.9

		20 (7.85)

		2.6 (1.6 – 4.0)

		1.4 (0.7 – 2.7)



		

		> 300.0

		23 (4.76)

		4.8 (3.1 – 7.3)

		2.8 (1.3 – 5.7)



		Asbestosis

		0.0 – 49.9

		3 (0.08)

		37.3 (7.5 – 122.3)

		Reference



		

		50.0 – 249.9

		8 (0.04)

		212.6 (91.6 – 433.2)

		7.3 (1.9 – 28.5)



		

		> 250.0

		11 (0.01)

		749.1 (373.0 – 1367.8)

		25.3 (6.6 – 96.3)





Test for linear trend in the slope of the SRRs for non-malignant respiratory disease mortality: slope = 5.004 x 10-6; SE = 1.907 x 10-6; 95% CI for slope, 1.267 x 10-6 to 8.741 x 10-6; χ2 = 6.89; p<0.01.


Test for linear trend in the slope of the SRRs for asbestosis mortality: slope = 5.479 x 10-6; SE = 8.985 x 10-7; 95% CI for slope, 3.718 x 10-6 to 7.24 x 10-6; χ2 = 37.18; p<0.001.


Source: Sullivan (2007), Table 3


Larson et al. (2010) also provided an analysis of worker mortality in Libby miners.  ATSDR assembled a cohort of 1862 mine workers from company records as part of its public health response to the investigation of exposure to Libby Amphibole and health effects in the community.  Of the total cohort of 1862 workers, 1667 (90%) were located, of which 952 (51%) were deceased.   Death certificates were obtained for 762 individuals who died through 2006.  Larson et al. (2010) obtained the previous NIOSH cumulative exposure estimates (Amandus et al., 1987) and updated the cumulative exposure history to include exposures that occurred between the early 1980s through 1993, when demolition of the facilities in Libby was completed.  Other covariates (e.g. smoking) that may be risk factors for NMRD were not considered in these analyses. Using a multiple cause-of-death approach with an internal comparison, Larson et al. (2010) modeled the exposure-response relationship between quartiles of cumulative exposure to Libby Amphibole and select causes of mortality.  Only the results for death for non-cancer outcomes are summarized here.  These results are comparable to those reported by Sullivan (2007) for asbestosis and NMRD.  Cox Regression models with a zero lag and with a 20 year lag were statistically significantly related to cumulative fiber exposure for asbestosis, non-malignant respiratory disease (NMRD), and cardiovascular disease.  The table below summarizes the rate ratios (RR) for the effect of cumulative fiber exposure (20 yr lag) by quartiles of exposure.  The results become statistically significant in the third quartile for asbestos and NMRD, and in the fourth quartile for cardiovascular disease.    This is the first demonstration that exposure to Libby Amphibole may be related to an increased incidence of cardiovascular disease.  The authors suggested that persons exposed to Libby Amphibole should be monitored for this health outcome.


Table 4-3  Estimated Rate Ratios (RR) for effect of cumulative fiber exposure and cause of death


		Cause of Death

		Cumulative Exposure (f-yr/cc)

		n

		RR (95% CI)



		Asbestosis

		<1.4

		4

		1.0



		

		1.4 to <8.6

		8

		2.8 (1.0-7.6)



		

		8.6 to <44.0

		25

		8.0 (3.2-19.5)



		

		≥44.0

		32

		11.8 (4.9-28.7)



		

		Model P-value

		

		<0.0001



		NMRD

		<1.4

		43

		1.0



		

		1.4 to <8.6

		46

		1.4 (0.9-2.1)



		

		8.6 to <44.0

		56

		1.8 (1.3-2.7)



		

		≥44.0

		58

		2.5 (1.7-3.6)



		

		Model P-value

		

		0.0028



		Cardiovascular Disease

		<1.4

		97

		1.0



		

		1.4 to <8.6

		125

		1.3 (1.0-1.6)



		

		8.6 to <44.0

		107

		1.3 (1.0-1.6)



		

		≥44.0

		114

		1.5 (1.1-2.0)



		

		Model P-value

		

		0.0067





Source:  Larson et al. (2010), Table 5


4.2.2.2. Morbidity Studies



Two independent studies, one by researchers at McGill University (McDonald et al., 1986b) and the other by NIOSH (Amandus et al., 1987a), were conducted to determine the prevalence of radiological changes in the lungs of workers employed in the Libby mine.  Amandus et al. (1987a) evaluated the most recent x-rays taken by the company and available at the local hospital for 184 out of 191 men employed five years or more since 1975.  McDonald et al. (1986b) evaluated x-rays for 244 men (164 current employees and 80 former employees living within 200 miles of the mine) who were examined on July 1, 1983, using a standardized technique.  Three B readers read all x-rays for both studies using The International Labour Organization classification (ILO, 1980, revised 2000).  Cumulative exposure was estimated as described in Section 4.2.2.1.  Both studies show a strong association between cumulative exposure to fibers and parenchymal and pleural changes.  



The results from McDonald et al. (1986a) are summarized in the tables below.

Table 4-4 Prevalence of abnormalities by cumulative exposure


		Cumulative Exposure, fibers-yr/cc, and (Mean)

		N

		Small Parenchymal Opacities

		Pleural Thickening of Chest Wall



		<10 (4.1)

		92

		7 (7.6%)

		15 (16.3%)



		10 - <20 (17.5)

		64

		12 (18.8%)

		14 (21.9%)



		20 - <100 (53.9)

		53

		10 (18.9%)

		22 (41.5%)



		100 - <200 (144.4)

		16

		8 (50.0%)

		6 (37.5%)



		>200 (495.8)

		19

		8 (42.1%)

		11 (57.9%)



		Total (65.9)

		244

		45 (18.4%)

		68 (27.9%)





Source: McDonald et al. (1986a), Table 2


Table 4-5 Logistic Regression analyses of exposure response relations


		Test for

		In the presence of

		Small Parenchymal Opacities


χ2 (df)

		Pleural Thickening of Chest Wall


χ2 (df)



		Cumulative Exposure

		Age, Smoking

		10.9 (1)     p < 0.001

		5.9 (1)     p < 0.025



		Smoking

		Age, Cumulative Exposure

		8.2 (2)       p < 0.025

		4.6 (2)     p < 0.10



		Age

		Cumulative Exposure, smoking

		27.2 (1)     p <0.001

		28.1 (1)   p <0.001





Estimated coefficients


Small parenchymal opacities: Log P/ (1-P) = -7.27 + 0.0035(cum exp) + 0.084(age) + {0.82, if ex smoker, + {1.72 if current smoker


Pleural thickening: Log P/ (1-P) = -5.62 + 0.0024(cum exp) + 0.088(age) + {-.04, if ex smoker, + {0.42 if current smoker


Source:  McDonald et al. (1986), Table 4


The results from Amandus et al. (1987a) are summarized in the tables below.


Table 4-6 Radiographic findings by cumulative exposure


		Cumulative exposure, fibers-yr/cc, and (Mean)

		N

		Profusion of small parenchymal opacities

		Pleural thickening on the wall

		Any pleural change



		0 – 15 (7.5)

		63

		0 (0%)

		4 (6.3%)

		4 (6.3%)



		16 – 30 (23)

		29

		1 (3.4%)

		1 (3.4%)

		1 (3.4%)



		31 – 85 (58)

		44

		3 (6.8%)

		6 (13.6%)

		8 (18.1%)



		> 86

		48

		14 (29.2%)

		13 (27.1%)

		15 (31.3%)



		Total

		184

		18 (9.8%)

		24 (13.0%)

		28 (15.2%)





Association with cumulative exposure is significant (p < 0.05) for all three endpoints.  Association with cumulative exposure and pleural calcification is not significant and is not presented.


Source: Amandus et al. (1987a), Table II


Table 4-7 Logistic models for radiographic findings


		Radiographic findings

		Regression coefficients


Intercept     Exposure     Age

		Standard error of coefficients


Intercept     Exposure     Age



		Total Group


Small parenchymal     opacities


Any Pleural change


Pleural calcification


Pleural change on the wall

		-9.6a             .0026a         .131a

-4.3a             .0008          .051a

-8.0a            -.0010          .097a

-4.3              .0008          .046a

		2.11              .001            .036


0.94              .001            .019


2.17              .002            .039


0.99              .001            .020



		Current and former smokers only


Small parenchymal opacities


Any Pleural change


Pleural calcification


Pleural change on the wall

		-9.39a            .0021         .131a

-4.14a            .0005         .052a

-7.25a           -.0021         .087a

-4.31a            .0005         .052a

		2.29            .001              .040


1.05            .001              .022


2.27            .003              .044


1.12            .001              .023





a Coefficient is significantly greater than zero, p < 0.05


Source:  Amandus et al. (1987), Table VI


Armstrong et al. (1988) provided a summary table of McDonald et al. (1986b) and the Amandus et al. (1987a) showing the prevalence of radiographic changes of both studies.  In both studies the prevalence of both small opacities and pleural thickening (including both discrete and diffuse pleural findings) of the chest wall was strongly associated with fiber-years of exposure.  Both studies found small parenchymal opacities to be independently related to age, smoking, and fiber-years of exposure.  After controlling for smoking and age, the relationship between pleural thickening and fiber-years/cc of exposure reached statistical significance only in the McDonald study.


Table 4-8 Summaries of McDonald study and Amandus study


		McDonald

		

		

		

		



		Exposure Group


(f-year/cc)

		n

		Small Parenchymal opacities*


%

		Pleural thickening**


%

		Pleural calcification


%



		<15

		119

		10.1

		19.3

		7.6



		15 to <30

		37

		18.9

		16.2

		8.1



		30 to <85

		51

		17.6

		43.1

		19.6



		>85

		37

		45.9

		45.9

		18.9



		All

		244

		18.4

		27.9

		11.9



		Amandus

		

		

		

		



		Exposure Group


(f-year/cc)

		n

		Small Parenchymal opacities*


%

		Pleural thickening**


%

		Pleural calcification


%



		<15

		63

		0.0

		6.3

		1.6



		15 to <30

		29

		3.4

		3.4

		0.0



		30 to <85

		44

		6.8

		13.6

		6.8



		>85

		48

		29.2

		27.1

		6.3



		All

		184

		9.8

		13.0

		3.8





* Profusion greater than or equal to ILO category 1/0


** Includes unilateral or bilateral discrete pleural thickening (pleural plaques) or diffuse pleural thickening on the chest wall


Source: Armstrong et al. (1988), Table 3


[Ted Larson, ATSDR, is doing an update on the miners.  This study used radiographic data collected by ATSDR in 2000-2001 and the exposure reconstruction from Amandus et al., 1987.  The paper has not yet been submitted for publication and it is unlikely the paper will be published before this RfC goes into external peer review.]


4.2.3. Studies in Workers in Marysville, Ohio



Lockey et al. (1984) conducted a study of respiratory disease in workers employed in a facility that used ore from Libby, Montana.  The raw ore was shipped to a facility in Marysville, Ohio, and expanded to vermiculite on site.  The vermiculite was then incorporated into lawn care products.  The study of respiratory disease was initiated as a result of a cluster of 12 cases of pleural effusions of unknown origin among employees of the facility over a 12-year period.


Industrial hygiene sampling for airborne fibers using membrane filters at a sampling rate of 2 L/min was initiated in the facility in 1972.  Phase contrast microscopy was used to quantify the fibers on the filters.  Before 1976 industrial hygiene personnel with a sampling device followed an employee.  After 1976 fiber levels were measured by personal breathing zone sampling.  Collected fibers were analyzed by phase contrast microscopy with dispersion staining.  A particle with a length greater than 5 µm, a diameter less than 3 µm, and an aspect ratio of 3:1 or greater was counted as a fiber.  For a limited number of samples, analysis was also conducted with a scanning electron microscopy with energy dispersive X-ray analysis and transmission electron microscopy with selected area electron diffraction.  Using the terminology of the time, the electron microscopy results identified the presence of tremolite-actinolite in the sample, but provided no information on the length, width, and aspect ratio of the fibers on the grids.


Exposure indexes expressed as fibers/cc were developed for each department in the facility, based on an 8 hour time-weighted average, are summarized in the table below.  To reflect implementation of improved environmental controls in 1973 to 1974, a separate index was developed before and up through 1973 and for the period beginning with and continuing after 1974.  The industrial hygiene values used to estimate the ≤1973 exposure index per department were mean fiber values for the respective years or the mean fiber values from the year industrial hygiene values were first available.  The ≥1974 exposure index was developed in a similar manner.


Table 4-9 Fiber exposure Indexes by Department


Department


fibers/cc
fibers/cc


 ≤1973

≥1974 



Chemical Process

0.049

0.049



Research


0.049

0.049


Front Office


0.049

0.049


Central Maintenance

0.415

0.131


Packaging


0.250

0.031



Warehouse


0.110

0.110



Vermiculite Expanders
1.511

0.375



Plant Maintenance

1.264

0.212



Pilot Plant


1.264

0.212


Source: Lockey et al. (1984), Table 1


Workers (n = 512, 480 males and 32 females, with a median age of 37.5 years, and median duration of employment of 10 years) were surveyed for the presence of respiratory symptoms by questionnaire and for pneumoconiosis by chest radiograph.  Pulmonary function was measured by spirometry and single-breath carbon monoxide diffusing capacity.  Cumulative fiber exposure indexes, expressed as fibers-yr/cc, were derived for each worker from available industrial hygiene data and individual work histories (Lockey, 1985).  The estimated cumulative exposure for the work force ranged from 0.01 to 39 fibers-yr/cc using an 8-hour workday and 365 days of exposure per year.  Exposure was assumed to occur from 1957 to 1980 in this study.  Exposure outside of the facility was assumed to be zero.


Discriminate analysis demonstrated statistically significant correlates with shortness of breath and pleuritic chest pain to cumulative fiber exposure.  The radiographic changes were limited to pleural changes and involved 4.4% of the workers.  Parametric and discriminate analysis demonstrated a statistically significant correlation with radiographic changes and cumulative fiber exposure.  There were no correlations between spirometry or single-breath carbon monoxide diffusing capacity and cumulative fiber exposure.


The authors concluded that exposure to vermiculite contaminated with Libby Amphibole can cause pleural changes in exposed workers.  The authors stated that the previously identified 12 cases of benign pleural effusions in this working population and the association of pleural radiographic changes and pleuritic chest symptoms with cumulative fiber exposure support this conclusion.  The authors speculated that the lack of significant parenchymal radiographic changes, of spirometric effects, and of changes in carbon monoxide diffusing capacity most likely reflected the low cumulative exposure to fibers.



The University of Cincinnati Research Team conducted a follow-up study of the same workers (Rohs et al., 2008).  The 280 subjects in this study (264 men and 16 women) included 65% (280/431) of all living workers from the manufacturing facility who participated in the earlier study.  The methodology used in the follow-up study was similar to that used in Lockey et al. (1984).  The evaluation of each worker included an interview to determine work and health history, spirometry, pulmonary examination, and chest X-ray.  Exposure was quantified using the procedure previously described (Lockey, 1985) using the data on fiber levels summarized in Table 4-9.  Each worker supplied a detailed work history (start and end date for each area within the facility).  The exposure reconstruction quantified cumulative exposure for each individual and took into account that an individual could have been exposed at multiple areas within the facility.  The estimated cumulative exposure for this follow-up study ranged from 0.01 to 19.03 fibers-yr/cc assuming an 8-hour workday and 365 days of exposure per year.  Exposure was assumed to occur from 1963 to 1980 in this study.  18 workers reported previous occupational exposure to asbestos.  Exposure outside of the facility was assumed to be zero. 


Three B readers analyzed the radiographic images using ILO criteria (ILO, 2000).  Discrete pleural thickening is defined as pleural thickening with or without calcification along the chest wall, diaphragm and/or pericardium, excluding solitary costophrenic angle blunting.  Diffuse pleural thickening is defined as pleural thickening, including costophrenic angle bunting, with or without calcification.  A parenchymal (interstitial) change is defined as an irregular opacity with profusion ≥1/0.  Radiographic changes found in the study population are summarized in the tables below.


80 workers showed discrete pleural thickening.  Of the 12 showing diffuse pleural thickening all also had discrete pleural thickening.  There was a significant trend (p<0.001) of increasing pleural change with increasing cumulative exposure to fibers.  The 80 participants with any pleural change had significantly greater (p<0.001) mean cumulative fiber exposure (4.77 fiber-yr/cc) compared with the 200 participants without pleural change (1.56 fiber-yr/cc).  Eight participants had parenchymal (interstitial) changes.  Of these only two did not have discrete pleural thickening.  For those with parenchymal changes the mean cumulative fiber exposure of 11.86 fibers-yr/cc (standard deviation = 6.46) was significantly greater (p <0.001) compared to participants with no radiographic change.  All eight with interstitial changes occurred at the 72% or greater maximum cumulative fibers exposure range, with six occurring at the 90% or greater range.


Table 4-10 Prevalence of pleural radiographic changes according to quartiles of cumulative fiber exposure in 280 participants 


		Exposure quartile

		Exposure, fiber-yr/cc, and (mean)

		Number of workers

		Number of workers with pleural change (%)b

		Crude OR


(95% CI)

		Number of workers with parenchymal change (%)



		First

		0.01 – 0.28 (0.12)

		70

		5 (7.1)

		Reference

		0 (0)



		Second

		0.29 – 0.85 (0.56)

		72a

		17 (24.6)

		4.02


(1.39 – 11.60)

		0 (0)



		Third

		0.86 – 2.20 (1.33)

		68a

		20c (29.4)

		5.42


(1.90 –15.46)

		1 (1.5)



		Fourth

		2.21 – 19.03 (7.93)

		70

		38 (54.3)

		15.44


(5.55 – 42.98)

		7 (10)



		Total

		

		280

		80 (28.6)

		

		8 (2.9)





The 80 workers with pleural radiographic changes include 68 with discrete pleural thickening (85%) and 12 with diffuse pleural thickening (15%)


a Two observations in the second quartile and two in the third quartile had exact exposure values at the 50th percentile cutoff point.  Rounding put these four observations in the second quartile.


b Significant trend, p < 0.001

c Typographical error in publication corrected.


Source: Rohs et al. (2008), Table 3 


Pleural changes were significantly associated with hire on or before 1973 and age at time of interview (p<0.001).  Body mass index (BMI), smoking, and sex were not associated with pleural changes.  See the table below.  Hire on or before 1973 and age at time of interview are each highly correlated cumulative exposure to fibers.  The small number of females (16) is the cohort limits the analysis of the association with sex.


Table 4-11 Prevalence of pleural radiographic changes in 280 participants according to various cofactors


		Variable

		Number of workers

		Number with pleural change (%)

		Crude OR

		95% CI

		P Value



		Hired on or before 1973


Hired after 1973

		186


  94

		70 (37.6)


10 (10.6)

		5.07


Reference

		2.47 – 10.41

		<0.001



		Body Mass Indexa, kg/m2


<24.9


25 – 29.9


>30

		  28


101


110

		  8 (28.6)


31 (30.7)


27 (24.5)

		Reference


1.11


0.81

		0.44 – 2.79


0.32 – 2.06

		0.52


0.43



		Ever smokedb

Yes


No

		184


  96

		55 (29.9)


25 (26.04)

		1.21


Reference

		0.70 – 2.11

		0.50



		Age at time of interview


40 – 49


50 – 59


> 60

		  55


116


109

		  5 (9.1)


28 (24.1)


47 (43.1)

		Reference


3.18


7.58

		1.16 – 8.76


2.80 – 20.49

		0.03


<0.001



		Female


Male

		  16


264

		  1 (6.3)


79 (29.9)

		Reference


6.40

		0.83 – 49.32

		0.07





a n = 239 for Body Mass Index due to 38 persons undergoing phone interview and 3 persons with onsite interviews who were not measured for height and weight.


b Smoking history as recorded in 2004 questionnaire.  Of these 280 participants, 20 persons reported never smoking in the 1980 questionnaire but subsequently reported a history of smoking in the 2004 questionnaire (either current or ex-smoker)


Source: Rohs et al. (2008), Table 4



Modeling of odds ratios with cumulative fiber exposure and including various cofactors (age, hired before 1973, or BMI) with the first exposure quartile as the reference was also conducted.  Each model demonstrated the same trend: increasing pleural change with increasing cumulative exposure to fibers.  Lack of multicolinearity was demonstrated by the stable results of the modeling with the exposure-response relationship remaining the same when different models were used with a single cofactor or all cofactors together.  There was no evidence of significant interactions using this modeling.


The University of Cincinnati Research Team also conducted lung function measurements in the cohort.  These results have not yet been published.



The University of Cincinnati Research Team provided to EPA Region 8 data on individual cumulative exposure and health outcome for all 280 individuals who participated in the study.  Figure 5 shows the cumulative prevalence of discrete pleural thickening, diffuse pleural thickening, and parenchymal change as a function of cumulative exposure for the 252 individuals who reported no previous occupational exposure to asbestos.  Cumulative prevalence of the health effect is defined as the sum of the responders with that effect at that exposure or below divided by 252.  Each data point represents the exposure and health outcome for a single individual.


Figure 5 Cumulative prevalence of radiographic changes versus cumulative exposure
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There was co-exposure to a number of herbicides, pesticides, and other chemicals in the facility (personal communication to Robert Benson, EPA Region 8, from Ivan Smith, The Scotts Company, June 7, 2007).  The herbicides and pesticides used during the time when Libby Amphibole was used included atrazine, benomyl, bensulide, chloroneb, chlorothalonyl, chlorpyrifos, 2,4-D, dacthal, diazinon, dicamba, dephenamid, disodium methanearsonate,  dyrene, ethoprop, linuron, MCPP, monuron, neburon, oxadiazon, terrachlor, pentachlorophenol, phenylmercuric acetate, siduron, terrazole, thiophannate-methyl, thiram.  Other chemicals used included ammonium hydroxide, brilliant green crystals, caustic soda, corncobs, ferrous ammonium sulfate, ferrous sulfate, florex RVM, frit-504, frit-505, hi sil, lime, magnesium sulfate, mon-a-mon, potash, potassium sulfate, sudan orange, sudan red, sulfur, sulfuric acid, UFC, urea, and Victoria green liquid dye.  No quantitative information on exposure to these chemicals is available.  EPA has no information indicating that exposure to these chemicals (when administered as a single entity) causes pleural or parenchymal changes typical of those found in workers employed in the Marysville facility.


This study again demonstrates that exposure to Libby Amphibole can cause radiographically evident pleural and parenchymal changes in exposed workers.  The prevalence of radiographic changes in the pleura increased from 4.4% in 1984 to 28.6% in 2004 (80/280)  The prevalence of any radiographic change (discrete pleural thickening, diffuse pleural thickening, or parenchymal change) was 29.3% (82/280).  The increase in prevalence in the follow-up study is most likely due to the additional 25 years of latency between the two studies giving additional time for the changes to become apparent in conventional x-rays.  The follow-up study also shows a clear exposure-response relationship for discrete pleural thickening and more extensive radiographic changes (that is, diffuse pleural thickening and parenchymal change) with increasing cumulative exposure to Libby Amphibole.


4.2.4. Studies of Residents in Libby, Montana 



The Agency for Toxic Substances and Disease Registry (ATSDR) conducted a Health Consultation in Libby.  The mortality study found markedly elevated death rates from asbestosis, lung cancer, and mesothelioma for the period of 1979-1998.  Mortality from asbestosis was approximately 40 times higher than the rest of Montana and 60 times higher than the rest of the United States (ATSDR, 2002a, 2000).  ATSDR also documented asbestos-related pleural disease in a case-series involving a small group of residents with no history of occupational exposure to asbestos (ATSDR, 2002b).



Peipins et al. (2003) conducted cross-sectional interview and medical testing in Libby, Montana.  The objective was to identify and to quantify asbestos-related radiographic abnormalities among persons exposed to vermiculite in Libby and to examine associations between the radiographic outcomes and participant’s self-reported exposure.  The program was conduced from July through November 2000 and from July through September 2001.  The study included chest radiograms in 6,668 individuals over 18 years of age who had lived, worked, or played in Libby for at least 6 months before December 31, 1990.  The study found pleural abnormalities in 17.8% and interstitial abnormalities in <1% of the participants.  The majority of these individuals (>70%) did not directly work for the mine or with any secondary contractors for the mine.  Although no quantitative exposure analysis was conducted, the prevalence of pleural abnormalities increased with increasing number of self-reported exposure pathways.  The factors most strongly associated with pleural abnormalities were being a former employee of W. R. Grace, being older, having been a household contact of a former employee of W. R. Grace, and being a male.  Environmental exposures and other non-occupational risk factors were also important predictors of radiographic abnormalities.  Although no quantitative exposure analysis was conducted, there was a statistically significant trend of increasing prevalence of pleural abnormalities with increasing number of self-reported exposure pathways.  The odds ratios ranged from 1.4 for one pathway to 3.75 for equal to or more than 12 pathways.  The relationship between increasing pleural abnormalities with increasing number of exposure pathways was apparent even after removal of former W. R. Grace employees from the analysis.



A follow-up to this study used high-resolution computed tomography (HRCT) to further assess the presence of pulmonary abnormalities (Muravov et al., 2005).  Of 353 participants whose previous chest radiographs were classified as indeterminate for a pleural abnormality (that is, only one of the three B-readers noted an abnormality, and thus not considered to be a case) in Peipins et al. (2003), 98 (27.8%) individuals were identified with pulmonary abnormalities using HRCT.  Of these 98 individuals, 69 (70.4%) were either former vermiculite mine/mill workers or household contacts, and 40 (40.8%) showed pleural calcification on HRCT.  Thirty out of the 40 individuals with pleural calcification reported having no occupational exposure to either Libby vermiculite or asbestos.



Whitehouse (2004) evaluated patients from Libby seen in his pulmonary medicine practice for progressive loss of pulmonary function in relation to their radiologic findings.  For this study records of 123 individuals were evaluated.  Of these 123 individuals, 79% were former employees of W. R. Grace, 22% were household contacts of former employees, and 8% had environmental exposure only.  Of the 123 individuals evaluated, 94 demonstrated average age-corrected accelerated loss per year of vital capacity at 3.2%, total lung capacity at 2.3%, and single breath carbon monoxide diffusion (DLCO) at 3.3%.  All 123 of the participants had evidence of discrete or diffuse pleural thickening from chest x-rat or HRCT.  A total of 67 had no evidence on chest x-ray or HRCT of interstitial changes.  The remaining 56 patients had minimal radiographic evidence of irregular or interstitial changes involving the bases at profusion category 0/1 or 1/0.  No quantitative exposure information was reported.


Vinikoor et al. (2010) examined the prevalence of respiratory symptoms and their association with history of vermiculite exposure among people who were 18 years of age or younger with the mine closed in 1990.  A questionnaire was administered in 2000-2001 to 1,003 individuals who were 10-29 years old.  Logistic regression was used to model the associations between exposures and outcomes adjusted for age, sex, and tobacco smoke exposure.  10.8% reported usually having a cough, 14.5% reported experiencing shortness of breath when walking up a slight hill or hurrying on level ground, and 5.9% reported having coughed up bloody phlegm in the past year.  These respiratory symptoms were positively associated with frequently handling vermiculite insulation when compared to never handling vermiculite insulation.  There was no association between vermiculite insulation in the house and these respiratory symptoms.  The number/frequency of other vermiculite exposure pathways showed a positive trend with usually having a cough.  There was no association between any of the exposure activities and abnormal spirometry.

Two studies have been conducted on autoimmune responses in residents of Libby (Noonan et al., 2006; Pfau et al., 2005).  As part of the multifaceted assessment of exposure to asbestos in the community, Pfau et al. (2005) explored the possibility of an exacerbated autoimmune response by testing age- and sex-matched sets of 50 serum samples from Libby and another community in Montana with no exposure to asbestos for nuclear antigens (ANA assay) on HEp-2 cells using indirect immunofluorescence intensity, for the concentration of serum immunoglobulin A (IgA), for rheumatoid factor titer, and for antibodies to extractable nuclear antigen (ENA).  These assays are markers for the presence of autoimmune disease.  The individuals from Libby who participated in the study were scored for severity of asbestos-related disease (none, limited, moderate, or severe) and qualitative asbestos exposure score of 0 to 4 (none, minimal, low, moderate, or high).  The ranking for asbestos-related disease was based on radiographic evidence of single versus extensive pleural plaques or interstitial abnormalities, as well as sprirometry evidence of a functional deficit.  For example, a subject with a single pleural plaque and no functional deficit would be scored at minimal, whereas a subject with bilateral plaques and effects on spirometry was scored at moderate.  Exposure status was ranked as none – no reported occupational or environmental asbestos exposure; minimal – less than 5 years only occupational or environmental; low – less than 5 years both occupational and environmental; moderate – more than 5 years only occupational or environmental; high – more than 5 years both occupational and environmental.  The samples from the Libby residents showed a statistically significantly higher frequency of positive ANA and ENA tests, increased mean fluorescence intensities of titers of the ANAs, and higher serum IgA compared to the control community.  There were also statistically significant positive correlations between ANA titers and both the severity score for asbestos-related lung disease and the qualitative score for asbestos exposure.  The largest effect on ANA titer was seen in terms of length of exposure rather than the source (occupational or environmental).  The authors concluded that the correlations of asbestos-related lung disease with ANA titer and ANA score suggest the possibility that autoimmunity could play a role in the progression of asbestos-related lung disease.


Noonan et al. (2006) conducted a nested case-control study of systemic autoimmune disease (systemic lupus erythematosus, scleroderma, or rheumatoid arthritis) among a cohort of 7,307 current and former residents of Libby, Montana.  494 individuals initially reported that they had systemic lupus erythematosus, scleroderma, or rheumatoid arthritis.  Controls were randomly selected at a 3:1 ratio from among the remaining 6,813 participants using frequency-matched age and sex groupings.  Odds ratios below are reported only for those who reported that their condition was physician diagnosed (161 with systemic autoimmune disease and 129 with rheumatoid arthritis).  The odds ratios and 95% confidence limits for systemic autoimmune disease among those ≥ 65 years of age who had worked for the mining company were 2.14 (0.90-5.10) for all systemic autoimmune diseases and 3.23 (1.31-7.96) for rheumatoid arthritis.  Exposure to asbestos while in the military was also an independent risk factor in this age group.  The odds ratios and 95% confidence limits for systemic autoimmune disease among those ≥ 65 years of age who had asbestos exposure in the military were 2.99 (1.04-8.59) for all systemic autoimmune diseases and 3.31 (1.00-10.96) for rheumatoid arthritis.



The Noonen et al. (2006) and Pfau et al. (2005) studies support the hypothesis that exposure to Libby Amphibole is associated with autoimmune responses.  The Whitehouse (2004) study supports the hypothesis that exposure to Libby Amphibole is associated with decreased lung function.  None of the studies, however, provide a quantitative exposure assessment.  Accordingly, these studies were not considered as candidate studies to derive the RfC.


4.3. SYNTHESIS AND EVALUATION OF MAJOR NON-CANCER EFFECTS


4.3.1. Inhalation



Exposure to asbestos fibers through inhalation is associated with nonmalignant diseases of both the pleural and interstitial tissue.  The American Thoracic Society (ATS, 2004) defines nonmalignant asbestos-related disease to include the conditions of interstitial pulmonary fibrosis (asbestosis), benign (nonmalignant) pleural effusions, discrete pleural fibrosis (pleural plaques), diffuse pleural fibrosis, and obstruction of pulmonary airflow.  The ATS considers all these changes to be adverse effects.  The ATS further states that “demonstration of functional impairment is not required for the diagnosis of a nonmalignant asbestos-related disease, but where present should be documented as part of the complete evaluation.”


Asbestos diseases are generally dose dependent and have latency periods ranging from a year to several decades, depending on the health endpoint of concern.  The latency varies for nonmalignant effects from approximately a year for pleural effusion to several years for asbestosis (Cugell and Kamp, 2004).  Once established, asbestos-related nonmalignant interstitial and pleural disorders may remain static or progress in severity in the absence of continued exposure, but they rarely regress (Becklake, 1994).  Slow progression of asbestos-related pleural disease is typical, with up to 85% of heavily exposed workers and 17% of environmentally exposed populations showing progression of their disease over time (ATS, 2004).  The presence of asbestos-related pleural disease has been associated with a greater risk of mesothelioma and lung cancer compared with subjects of comparable histories of asbestos exposures who do not have such abnormalities (ATS, 2004).  Most people with discrete or diffuse pleural thickening alone have well-preserved lung function.  However, one epidemiological study reported a reduction of 140 ml of Forced Vital Capacity (FVC) associated with discrete pleural thickening; another study reported a reduction of 270 ml of FVC associated with diffuse pleural thickening (ATS 2004).  Both observed decrements in FVC occurred in the absence of radiological evidence of interstitial fibrosis (asbestosis).  These decrements, when they occur, are probably related to early sub clinical fibrosis (ATS, 2004).  The presence of bilateral pleural disease (discrete or diffuse) is a strong marker of asbestos exposure, reaching a predictive value of 81% after ruling out other potential etiologies (Rosenstock and Hudson, 1987).  Findings of discrete pleural fibrosis are highly specific for asbestos exposure and occur only rarely in individuals without a history of exposure to asbestos (Cotran et al., 1999) as indicated by the low prevalence in unexposed U.S. populations (Anderson et al., 1979; Castellan et al., 1985; Rogan et al., 1987; and Miller et al., 1996).


The studies summarized in section 4.2 have documented an increase in mortality from NMRD and in radiographic changes in the pleura and parenchyma among employees of the Libby vermiculite mine (Amandus et al., 1987a, b, c; Armstrong et al., 1988; McDonald et al., 2004, 1986a, b; Sullivan 2004;m Larson et al. 2010).  Additional studies (Lockey et al., 1984; Rohs et al., 2008) have documented an increase in radiographic changes in the pleura and parenchyma among employees of a manufacturing facility that used Libby Amphibole.  These studies used internationally recognized diagnostic criteria and demonstrated that the increases in prevalence of adverse effects in the respiratory tract are positively associated with increased cumulative exposure to Libby Amphibole.  Finally, additional studies have documented an increase in radiographic changes (Peipins et al., 2003) and progressive loss of lung function (Whitehouse, 2004) among residents of Libby, Montana.  Two studies (Pfau et al, 2005; Noonan et al., 2006) conducted among residents of Libby, Montana, support the hypothesis that auto-immunity may also be associated with exposure to Libby Amphibole. 


4.3.2. Mode-of-Action Information


The precise mechanisms causing toxic injury from exposure to asbestos or other mineral fibers have not been established.  However, nearly all durable mineral fibers with dimensional characteristics that allow penetration to the terminal bronchioles and alveoli of the lung have the capacity to induce pathologic response in the respiratory tract (ATSDR, 2001; Witschi and Last, 1996).


Asbestos causes several forms of disease in humans: asbestosis (interstitial pulmonary fibrosis), discrete pleural fibrosis (pleural plaque, discrete pleural thickening), diffuse pleural fibrosis (diffuse pleural thickening), pleural effusions, lung cancer, and mesothelioma.  Asbestosis is characterized by a diffuse increase of collagen in the alveolar walls (fibrosis) and the presence of asbestos fibers, either free or coated with a proteinaceous material (asbestos bodies).  Discrete pleural fibrosis (pleural plaque, discrete pleural thickening) is defined as discrete areas of white or yellow thickening of the parietal pleura.  The fibrosis is usually situated on the chest wall but can also occur on the diaphragm, pericardium, and mediastinum (Rudd, 1996).  The costophrenic angles and apices of the thoracic cavity are generally spared (ATS, 2004).  Discrete pleural fibrosis typically does not appear until 20 to 30 years after exposure to asbestos (Hillerdal, 1994).  Diffuse pleural fibrosis (diffuse pleural thickening) is characterized by thickening and fibrosis of the visceral pleura with fusion to parietal pleura over a wide area (Solomon, 1991).  Diffuse pleural fibrosis is less specific to asbestos exposure than discrete pleural fibrosis because many other non-asbestos-related exudative pleural effusions such as blood within the pleural cavity can result in the development of diffuse pleural fibrosis.  Mesothelioma is a tumor of the mesothelial cell line that forms an elastic serous membrane that lines the outer surface of the lung and inner surface of the thoracic cavity.


The physical-chemical attributes of the fiber are important in determining the type of toxicity observed.  Fiber dimension (width and length) and other characteristics such as chemical composition, surface area, solubility in physiological fluids, and durability all play important roles in both the type of toxicity observed and the biologically significant dose.    Data indicate that both direct interaction between fibers and cellular components and cell-mediated processes may be involved.


Fibers that are deposited in the lung may be taken up by alveolar macrophages.  Once engulfed by the macrophage, small fibers may remain in place or be removed across the bronchiole or alveolar membrane and transported to the interstitial and pleural space.  Longer fibers that are not easily engulfed by the macrophages may remain in the alveoli for an extended period of time.  It is believed that macrophages release mediators (lymphokines and growth factors) that attract immunocompetent cells or stimulate collagen production.  Thus the mediators of the disease may be an on-going inflammatory response as a result of the prolonged “residence time” of the fibers within the lung parenchyma.


It is known that superoxide dismutase or free radical scavengers added to in vitro systems protect cells from asbestos related cell injury.  This observation suggests that the generation of active oxygen species and lipid peroxidation may be involved in the mechanism of action.  This mechanism could be mediated by the interaction of iron with oxygen on the surface of the fiber to produce hydrogen peroxide and hydroxyl radicals.


A conceptual model for the hypothesized mode of action for cancer and non-cancer effects in the lung and pleural cavity is presented in Figure 6 (Source: Annie Jarabek, EPA NHEERL, personal communication to Robert Benson, EPA Region 8).


Figure 6 Conceptual Mode of Action for Adverse Effects in the Lung and Pleural Cavity
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4.4. SUSCEPTIBLE POPULATIONS AND LIFE STAGES


There are no quantitative data for Libby Amphibole to assess whether there are susceptible populations or life stages.  The occupational studies on Libby Amphibole were conducted in adults healthy enough for full time employment.  Most of the studies on residents in Libby, Montana, were limited to adults.  Vinikoor et al. (2010) published a study on individuals who were less than 18 years old when the mine closed in 1990, but did not compare these results with similar results in the adult population.

5. DOSE RESPONSE ASSESSMENT


5.1. INHALATION REFERENCE CONCENTRATION (RfC)


5.1.1. Choice of Principal Study and Critical Effect



The candidate studies for deriving the RfC included the morbidity studies in Libby miners (Armstrong et al., 1988; McDonald et al., 1988) and the studies in workers from the Marysville facility (Lockey et al., 1984; Rohs et al., 2008).  Lockey et al. (1984) was not considered further because Rohs et al. (2008) was a follow-up study and reported a higher prevalence of adverse effects following the longer latency period.  The published papers used different statistical methodology for characterizing the observed effects.  For example, Armstrong et al. (1988) and McDonald et al. (1988) both included age as an independent variable in the analysis.  Because age and cumulative exposure are highly correlated in these studies and there is no information to conclude that age is an independent variable in the development of these radiographic changes, EPA Region 8 used Binary Logistic Regression of mean cumulative exposure and health endpoint (small parenchymal opacities and pleural thickening) to compare these studies.  For Amandus et al. (1987a) and McDonald et al. (1986) the regression was conducted using the information in Table 4-8.  Rohs et al. (2008) reported cumulative exposure assuming that a worker was exposed 365 days per year.  Therefore, a multiplier of 250/365 was used to adjust the reported cumulative exposure to a more realistic work schedule.  Rohs et al. (2008) reported only a low prevalence of parenchymal changes (0/70, 0/72, 1/68, 7/70).  These data were not included in the analysis.  The results are in the table below.


Table 5-1 Binary Logistic Regression of candidate principal studies


		

		Amandus et al.


Opacities     Thickening

		McDonald et al.


Opacities     Thickening

		Rohs et al.


Thickening



		Slope

		0.055066        0.024754

		0.022473        0.018873

		0.330802



		Standard Error

		0.014757        0.007742

		0.005434        0.004756

		0.059534



		95% UCL

		0.079341        0.037490

		0.031412        0.026697

		0.428735



		95% LCL

		0.030791        0.012018

		0.013534        0.011049

		0.232869



		EC05

		0.91                2.02

		2.22                 2.65

		0.15



		LEC05

		0.63                1.33

		1.59                 1.87

		0.12





Rohs et al. (2008) is selected as the principal study to derive the RfC.  The study provided a more reliable exposure reconstruction, showed the presence of a less severe adverse effect at a lower exposure, and included a longer latency period after the last the last exposure when the prevalence of adverse health effects was assessed.


The critical effect is discrete pleural thickening.  Discrete pleural thickening is an adverse effect recognized by the American Thoracic Society (ATS, 2004), is attributed to exposure to Libby Amphibole, and occurs at the lowest exposure in the principal study.  It is also a clinical finding indicating Libby Amphibole impacts the parietal pleura years after initial exposure and at a low cumulative fiber exposure.  Using this health endpoint to derive the RfC will provide protection for the more serious health effects that occur at higher exposure. 


5.1.2. Methods of Analysis



EPA Region 8 collaborated with the University of Cincinnati Research Team to update the exposure reconstruction taking into account additional industrial hygiene data that was not previously available to Rohs et al. (2008).  EPA Region 8 obtained from the University of Cincinnati Research Team the individual exposure data and health outcome to model the exposure-response relationship.  See Appendix E for the University of Cincinnati report.  EPA Region 8’s exposure-response analysis of these data is summarized in Appendix B.  EPA used the Logistic Regression (R Development Corps Team, 2009), Probit analysis, and EPA Benchmark Dose Methodology (EPA, 2000, 1995) in its analysis of the exposure-response data for the prevalence of discrete pleural thickening versus cumulative exposure as fibers-yr/cc.  To avoid any bias from non-quantified previous occupational exposure to asbestos, EPA Region 8 used only the data from workers who reported no previous occupational exposure to asbestos.  Because age, smoking, sex, and body mass index are not independent risk factors for discrete pleural thickening (ATS, 2004; Rohs et al., 2008), they were not included as covariates in the analysis.


The toxicological endpoints occur in different anatomical locations.  Discrete pleural thickening occurs in the parietal pleura; diffuse pleural thickening occurs in the visceral pleura; and parenchymal changes occur in the lung.  Discrete pleural thickening does not progress to diffuse pleural thickening nor to parenchymal changes.  Figure 5 shows that discrete pleural thickening is the first adverse effect that occurs in regard to cumulative fiber exposure.  For these reasons the detailed exposure-response analysis was conducted only with discrete pleural thickening.


In its analysis EPA Region 8 used the 5% prevalence of discrete pleural thickening, rather than the 10% prevalence, as the benchmark response as the study has enough power to detect the lower response.  Only workers with no previous occupational exposure to asbestos were included in the analysis.  Discrete pleural thickening is a highly specific response to exposure to asbestos and other mineral fibers.  In addition, the background incidence of comparable radiographic abnormalities in un-exposed individuals in the human population is low, <1 – 2.3% (Anderson et al., 1979; Castellan et al., 1985; Rogan et al., 1987; and Miller et al., 1996).


[Update the values below based on the new exposure reconstruction and statistical analysis when available.]


After adjusting to continuous exposure as described in appendix B, the Point of Departure based on the Logistic Regression is XXXX fibers-yr/cc, based on the Probit analysis is XXXX fibers-yr/cc, and based on the Benchmark Dose is XXXX fibers-yr/cc.  The Logistic Regression and Probit analyses are considered more robust because they are based on the individual exposure and health outcome data, as opposed to grouped data in the Benchmark Dose analysis.  US EPA Region 8 used the Point of Departure of XXX fibers-yr/cc to derive the RfC.


5.1.3. RfC Derivation


5.1.3.1. Point of Departure

The point of departure based is XXXX fibers-yr/cc.  Both are based on the lower 95% confidence limit of the cumulative exposure showing a 5% prevalence of discrete pleural thickening from the study in humans exposed to Libby Amphibole and are adjusted to continuous exposure (24 hours/day, 365 days/year).


5.1.3.2. Uncertainty Factors



Total Uncertainty Factor.  The total factor of 30 is used to develop the reference concentration.  Each individual factor is discussed below.



Interspecies.  An interspecies factor is not used because the RfC is based on a study in humans.



Intraspecies.  A ten-fold uncertainty factor is used for intraspecies extrapolation as there are no data to justify departure from the default value.  Only individuals healthy enough for full time employment were included in the study.



LOAEL to NOAEL.  A LOAEL to NOAEL extrapolation is not needed as a regression analysis is used.  The LEC05 is considered the equivalent of a NOAEL.



Subchronic to Chronic Exposure.  As the exposure in the facility was long term (from approximately 9 weeks to more than 23 years, with approximately 70% of the workers having a duration of exposure of more than 6 years), a subchronic to chronic uncertainty factor is not needed.



Database.  A data base uncertainty factor of 3 is used.  Although there are no data in laboratory animals or humans on general systemic effects, developmental and reproductive effects, neurotoxicity, or developmental neurotoxicity, it is generally acknowledged that the adverse effects of exposure to asbestos and other mineral fibers include radiographic changes in the respiratory tract (ATSDR, 2001; ATS, 2004).  Therefore, for the purposes of developing the RfC for Libby Amphibole, the lack of studies on general systemic effects, developmental and reproductive effects, neurotoxicity, or developmental neurotoxicity is not considered a database deficiency.  The human study was conducted in a relatively small population of workers (n = 252, with no previous occupational exposure to asbestos) with a large range in duration of exposure (from approximately 9 weeks to more than 23 years).  However, the study is powerful enough to detect a 5% increase in the prevalence of an adverse effect.  The study was conducted more than 20 years after the facility stopped using vermiculate ore allowing adequate time to observe most latent pleural abnormalities in the study population.  However, the study used a cross-sectional design and may be negatively biases since individuals with more severe disease could have left employment.   As in all epidemiological studies, there is some uncertainty in the exposure reconstruction.  This uncertainty, however, does not require the application of an additional uncertainty factor.  Several studies have found an increased prevalence of autoimmune disease and biological markers for autoimmune disease in Libby residents.  The health questionnaire for the Marysville worker cohort did collect some information on the presence of rheumatoid arthritis.   The self-reported prevalence was low.  However, these data are not considered robust enough to rule out autoimmune disease as a separate toxicological endpoint for Libby Amphibole that has a separate exposure-response relationship.  Accordingly, a data base uncertainty factor of 3 is used.


5.1.3.3. RfC [update the values]



The RfC is based on cumulative exposure is XXXX fibers-yr/cc (XXXX divided by a total uncertainty factor of 30, and rounded to one significant digit).  Fibers are measured using phase contrast microscopy with length > 5 μm and width < 3 μm with an aspect ratio ≥ 3:1.  The RfC can be used to calculate a hazard index for a scenario that includes duration of exposure and concentration of Libby Amphibole.  This value can be used for any duration of exposure (acute to chronic).



For some applications it is more useful to have the RfC expressed in concentration units only (fibers/cc).  In these units the RfC is XXXX fibers/cc (XXXX fibers-yr/cc divided by 70 years, and rounded to one significant digit).  A value of 70 years is used, as this will ensure that the cumulative exposure based on a 70-year lifetime will be below the RfC of XXXX fibers-yr/cc.  Fibers are as defined above.


6. MAJOR CONCLUSIONS IN THE CHARACTERIZATION OF HAZARD AND DOSE RESPONSE


Libby Amphibole has been shown to cause discrete pleural thickening, diffuse pleural thickening, and parenchymal changes in a population of workers exposed in a manufacturing facility (Rohs et al., 2008).  The study documenting these effects established a strong exposure-response relationship.  These results are consistent with numerous other studies in occupational and residential populations.  The principal study for the derivation of the RfC for Libby Amphibole is Rohs et al. (2008).  EPA Region 8 collaborated with the University of Cincinnati to update the exposure reconstruction in this study taking into account industrial hygiene data that was not previously available.  Details of this analysis are in Appendix B.


The critical effect for the RfC is discrete pleural thickening.  The point of departure based on continuous exposure is XXXX fibers-yr/cc based on the Logistic Regression/Probit analysis in a population with no previous occupational exposure to asbestos.  The total uncertainty factor is 30 (10 for inter-human variability and 3 for data base uncertainty).  The data base uncertainty factor is used because studies in the residents of Libby raise the possibility that immunotoxicity might be another toxicological endpoint of concern.  However, there are no quantitative exposure-response data for this endpoint.


The RfC based on cumulative exposure is XXXX fibers-yr/cc (XXXX fibers-yr/cc divided by a total uncertainty factor of 30, and rounded to one significant digit).  This value can be used to calculate a hazard index for a scenario that includes duration and concentration dependent exposure to Libby Amphibole.  This value can be used for any duration of exposure (acute to chronic) provided the full duration of anticipated exposure is included in the exposure scenario.  The RfC based on concentration is XXXX fibers/cc (XXXX fibers-yr/cc divided by 70 years, and rounded to one significant digit). 



Confidence in the health outcome from exposure to Libby Amphibole is considered high.  The principal study was conducted in a population of 280 workers exposed to Libby Amphibole.  The exposure response relationship was derived only for the population of 252 workers who reported no previous occupational exposure to asbestos.  Discrete pleural thickening is considered a highly specific response from exposure to durable mineral fibers.  A team of highly qualified readers evaluated the radiographic films.  Because of the long latency for the development of discrete pleural thickening, it is possible that some workers would show an effect if the worker population was evaluated in the future.  However, the Rohs et al. (2008) investigation was conducted 25 years after the first investigation by Lockey et al. (1984).  Therefore, it is expected that the majority of those who could ultimately show evidence of discrete pleural thickening with conventional radiographs have already done so.  It is likely that an increased prevalence of discrete pleural thickening would be observed if more sensitive HRCT techniques are used.  An additional uncertainty is whether immunotoxicity and cardiovascular toxicity are separate toxicological endpoints of concern.  These uncertainties cannot be resolved with available data.



As in all epidemiological studies, there are uncertainties in the exposure reconstruction.  In this case there is uncertainty in whether the Libby ore was first used in the facility in 1957 or 1963.  As there were no definitive data to resolve this uncertainty, The University of Cincinnati Research Team calculated cumulative exposure using both starting dates.  As can be seen in Figure 7, the exposure-response relationship is nearly the same for these two data sets.  Therefore, being uncertain about the starting date for exposure, does not translate to a major uncertainty in the RfC.


Figure 7 Comparison of cumulative prevalence of discrete pleural thickening with exposure 1957-1980 or 1963-1980 
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No industrial hygiene data on fiber concentration in the facility was collected before 1972.  Beginning in 1972 there was increased attention given to workplace conditions and increased attention to reducing exposure to dust in the workplace.  Therefore, it is possible that exposure to Libby Amphibole before 1972 is underestimated.  In order to provide some information on this uncertainty, the exposure-response relationship for those individuals hired in 1972 or later (prevalence = 13/117) was compared to the exposure-response relationship for those hired before 1972 (prevalence = 56/135).  These data are shown in the figure below.  Note that the cumulative exposure for those hired before 1972 is higher (any exposure greater than 4.3 fibers-yr/cc is not included in the plot, but the exposure extended to 19.03 fibers-yr/cc) and there is a longer latency period for this group.  Despite these differences the EC05 for these two data sets are comparable (EC05 for those hired before 1972 = 0.728; EC05 for those hired 1972 or later = 0.511-0.640).  These data support the assumption that exposure before 1972 and after 1972 in the facility were comparable.  Therefore, the uncertainty about the concentration of fibers in the workplace before 1972 does not appear to translate to a major uncertainty in the RfC.


Figure 8 Cumulative prevalence of discrete pleural thickening in workers hired before 1972 and workers hired in 1972 or after
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[Needs update when data are available for ores from Libby, Virginia, and South Aftrica]  Libby Amphibole was not used in the facility after 1980.  However, industrial hygiene data collected after 1980 showed residual fibers in the facility.  The exposure reconstruction assumed that these fibers were Libby Amphibole and used the post-1980 monitoring data in the exposure reconstruction.  To provide some information on this uncertainty, the cumulative exposure for the full exposure time was compared to the cumulative exposure assuming that exposure stopped in 1980.  As can be seen in Figure 9, the exposure-response relationships are comparable.  Therefore, the uncertainty about the type of fiber present after 1980 does not translate to a major uncertainty in the RfC.


Figure 9 Comparison of cumulative prevalence of discrete pleural thickening for full exposure time and for exposure ending in 1980


[Insert plot when available.  The plot may not be needed depending on the data for the ore samples.]


The University of Cincinnati assumed that there was no exposure to Libby Amphibole outside of the workplace.  [Verified information from UC required here.]  The interviews with the workers revealed that only about 10% of the workers reported bringing raw vermiculite home or working with asbestos insulation.  These interviews also revealed that approximately 40% of the workers changed clothes and shoes and showered before leaving the work place.  For these workers it is likely that additional exposure outside the workplace was minimal.  However, for the remainder of the workers it is reasonable to assume that additional exposure could have occurred after work hours.    Additional data collected by the University of Cincinnati document that no caes of radiographic changes have been observed in household contact of the workers from the Marysville facility (J. Lockey, University of Cincinnati, personal communication to Robert Benson, EPA).  Thus, it is likely that exposure to all workers outside of the facility was minimal.


Overall confidence in the exposure reconstruction is considered medium.  It is most likely that exposure to Libby Amphibole in the Marysville facility is underestimated, rather than overestimated.  


Overall, this RfC merits a medium to high confidence rating.  As the cumulative exposure is more likely underestimated than overestimated, the calculated RfC will err on the side of being health protective.  Although underestimation of the exposure will give a steeper exposure-response plot, the LEC05 will be lower.  For example, if the LEC05 were underestimated at 0.07 fibers-yr/cc when the true LEC05 was 0.14 fibers-yr/cc, the calculated RfC using the total uncertainty factor of 30 would be 0.005 fibers-yr/cc, rather than 0.002 fibers-yr/cc.
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APPENDIX A.  SUMMARY OF EXTERNAL PEER REVIEW AND PUBLIC COMMENTS AND DISPOSITION


To be added.


.


APPENDIX B. EPA Region 8 Evaluation of Exposure-Response from Marysville Cohort


The University of Cincinnati Research Team provided detailed information on the Marysville workers.  They developed a Job Exposure Matrix (fibers/cc for each job description from the industrial hygiene data. The data for each worker included the cumulative exposure to Libby Amphibole (fibers-yr/cc) based on detailed worker job history, average concentration of exposure to Libby Amphibole (fibers/cc) based on detailed worker job history, hire date, age at first exposure, body mass index, smoking history, date and age at time of health examination, sex, and the presence of discrete pleural thickening, diffuse pleural thickening, and parenchymal change as revealed by conventional radiographs.  The report from the University of Cincinnati is included in Appendix E.  The cumulative prevalence of adverse effect versus cumulative exposure is presented in the figure below.



EPA traditionally has used the NOAEL/LOAEL approach to characterize the exposure-response relationship for the chemical assessed in the IRIS Program.  More recently EPA has used benchmark dose analysis when appropriate data are available.  These approaches use grouped exposure and response data.  Analyses using individual exposure and health outcome data have rarely been used because appropriate individual human exposure and response data are usually not available.  For the Marysville cohort, however, individual exposure and health outcome results are available and a more comprehensive analysis is possible.  This type of analysis generally has more statistical power since it can take advantage of more information on each study subject and allows for more accurate statistical control over potential confounders that may distort the results.



Non-linear regression models that provide both a slope and standard error of the slope with provision for handling censored data include Logistic Regression and Probit Regression Models. EPA Region 8 conducted a statistical analysis of individual exposure and health outcome data using Logistic Regression (R Development Core Team, 2009) and Probit Regression Models (Minitab version 14.13).  EPA Region 8 conducted the benchmark dose analysis of grouped data with EPA software (version 2.0).  EPA Region 8’s analysis used only data on individuals who reported no previous occupational exposure to asbestos (n = 252).  This approach was selected to minimize any influence on the result from un-quantified exposure to a different fiber that will give a similar health outcome.  For the reasons discussed in Section 5.1.2, Region 8 conducted the detailed analysis only with discrete pleural thickening.


[This analysis will be updated with new exposure reconstruction from the University of Cincinnati.]

Logistic Regression Evaluation


[Update when data available]


Probit Evaluation


[Update when data available]


Benchmark Dose Evaluation


[Update when data available]


To facilitate this evaluation, EPA redefined the data set into groups of 25 individuals (27 in the last group).  These data are summarized in the table below.  Only the results with exposure from 1963 to 1980 are presented here.  Essentially the same result was obtained when the analysis was conducted with groups of 11.


		Median Exposure Fibers-yr/cc (Range)

		Discrete Pleural Thickening

		Diffuse Pleural Thickening

		Parenchymal Change

		Any Change



		0.0452


(0.00778-.0787

		1/25

		0/25

		0/25

		1/25



		0.121 


(0.0799-0.192

		2/25

		0/25

		0/25

		2/25



		0.276


(0.202-0.368)

		1/25

		0/25

		0/25

		1/25



		0.489 


(0.371-0.584)

		6/25

		0/25

		0/25

		6/25



		0.725 


(0.616-0.853

		6/25

		0/25

		0/25

		6/25



		0.854 


(0.853-1.06)

		8/25

		0/25

		0/25

		8/25



		1.38 


(1.07-1.82)

		7/25

		0/25

		0/25

		7/25



		2.26 


(1.87-2.69)

		10/25

		1/25

		2/25

		11/25



		3.74 


(2.84-7.96)

		12/25

		4/25

		0/25

		12/25



		11.3 


(8.31-19.0)

		16/27

		5/27

		5/27

		17/27



		Total

		69/252

		10/252

		7/252

		71/252





The modeling used the median exposure and the prevalence of discrete pleural thickening.  A summary of the calculations follows.  The Log-Logistic model provides the best fit based on a combination of visual fit, P value (P >0.1), and lowest AIC value.


		Model

		P value

		AIC

		BMC05

		BMCL05



		Gamma

		0.1174

		269.179

		0.492684

		0.342913



		Logistic

		0.0228

		276.14

		

		



		Log-Logistic

		0.4217

		263.636

		0.240715

		0.155708



		Multistage

		0.1174

		269.179

		0.492684

		0.342913



		Probit

		0.0253

		275.712

		

		



		Log-Probit

		0.0194

		275.226

		

		



		Quantal Linear

		-

		

		

		



		Weibull

		0.1174

		269.179

		0.492684

		0.342913





==================================================================== 


   
  Logistic Model. (Version: 2.10; Date: 09/23/2007) 


  
  Input Data File: C:\BMDS\LIBBY_1963-1980_DISCRETE.(d)  


  
  Gnuplot Plotting File:  C:\BMDS\LIBBY_1963-1980_DISCRETE.plt


 






Sun Jan 24 22:03:26 2010


 ==================================================================== 


 BMDS MODEL RUN 


~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~


The form of the probability function is: 


P[response] = background+(1-background)/[1+EXP(-intercept-slope*Log(dose))]


Dependent variable = COLUMN3


Independent variable = COLUMN1


Slope parameter is restricted as slope >= 1


Total number of observations = 10


Total number of records with missing values = 0


Maximum number of iterations = 250


Relative Function Convergence has been set to: 1e-008


Parameter Convergence has been set to: 1e-008


User has chosen the log transformed model


                  Default Initial Parameter Values  


                     background =            0


                      intercept =      -1.6004


                          slope =            1


Asymptotic Correlation Matrix of Parameter Estimates


( *** The model parameter(s)  -slope have been estimated at a boundary point, or have been specified by the user, and do not appear in the correlation matrix )


             background    intercept


background   1             -0.73


intercept   -0.73          1


Parameter Estimates


                                        95.0% Wald Confidence Interval


Variable     Estimate     Std. Err.     Lower Conf. Limit   Upper Conf. Limit


background   0.0632129    *             *                   *


intercept   -1.5203       *             *                   *


slope        1            *             *                   *


* - Indicates that this value is not calculated.


Analysis of Deviance Table


Model

  Log(likelihood) # Param's Deviance  Test d.f.   P-value


Full model      -125.799         10


Fitted model    -129.818          2      8.03765     8        0.4298


Reduced model   -147.927          1     44.255       9        <.0001


           AIC:         263.636


Goodness of Fit 


                                                                 Scaled


     Dose     Est._Prob.    Expected    Observed     Size      Residual


  ---------------------------------------------------------------------


    0.0452     0.0724         1.810         1          25       -0.625


    0.1210     0.0874         2.184         2          25       -0.130


    0.2762     0.1166         2.914         1          25       -1.193


    0.4894     0.1538         3.844         6          25        1.195


    0.7249     0.1914         4.784         6          25        0.618


    0.8544     0.2107         5.267         8          25        1.341


    1.3848     0.2809         7.023         7          25       -0.010


    2.2619     0.3732         9.330        10          25        0.277


    3.7445     0.4849        12.123        12          25       -0.049


   11.3184     0.7304        19.721        16          27       -1.614


 Chi^2 = 8.12      d.f. = 8        P-value = 0.4217


Benchmark Dose Computation


Specified effect = 0.05


0.01



0.10


Risk Type        = Extra risk 
Extra Risk


Extra Risk


Confidence level = 0.95


0.95



0.95


             BMD = 0.240715

0.0461979


0.508177


            BMDL = 0.155708

0.0298834


0.328718


[image: image8.wmf]0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0


2


4


6


8


10


Fraction Affected


dose


Log-Logistic Model with 0.95 Confidence Level


22:03 01/24 2010


BMDL


BMD


   


Log-Logistic


BMD Lower Bound




Calculation of the Point of Departure (POD) from the LEC05 from the Logistic Regression and Probit Regression, or the BMCL05


A summary of the analyses are presented in the table below.


		Analysis

		LEC05 or BMCL05



		Logistic Regression

		



		Probit

		



		Benchmark Dose

		






The calculated LEC05 or BMCL05 must be converted to a Human Equivalent Concentration (HEC) for continuous exposure (that is 7 days per week and 24 hours per day).  EPA’s 1994 Inhalation Dosimetry guidance (EPA, 1994) recommends adjusting data from an occupation study using the assumption that exposure occurs 5 days per week and that the worker breathes 10 m3 during an 8-hour work shift and 20m3 in a 24 hour day.  Using this procedure, the adjustment factor is (5/7 x 10/20) and the human equivalent concentration would be LEC05 or BMCL05 x 5/7 x 10/20.


However, the facility in Marysville did not operate on a 40 hour per week schedule.  The company manufactured most of their product during the winter months.  In the late fall to early spring (October to March), employees generally worked 8-10 hours a day with every third weekend off.  In the late spring to early fall (April to September), the employees worked a normal 40-hour week with a two week vacation period.  The most likely work schedule is summarized below.


October to March


182.25 days (accounting for leap year) x 19/21 – 2 (holiday Christmas and New Years Day) = 162.9 days worked, 9 hours/day


April to September


183 days x 5/7 -10 (two week vacation) = 120.7 days worked, 8 hours/day


[Note: the first step will not needed with the new exposure reconstruction, as UC will report the cumulative exposure using the actual work schedule].


The first step is to determine the exposure for the actual work schedule.  Because the University of Cincinnati calculated cumulative exposure assuming that each employee worked 365 days/year, the LEC05 or BMDL05 must be corrected back to the actual work schedule by multiplying by (162.9 days + 120.7 days)/365.25 days. 


The first step is to calculate the correction factor to determine the equivalent concentration for exposure of 365 days/year from the LEC05 or BMDL05.  From the work schedule above, the correction factor is (162.9 days + 120.7 days)/365.25 days or 283.6/365.25.


The next step is to calculate the correction factor for different breathing rates for the time from October to March (162.9 days, 9 hours/day) and April to September (120.7 days, 8 hours/day).  The air breathed during the 9 hour work shift is 1.25 m3/hr [10 m3/8 hours] and the air breathed while not working is 0.625 m3/hr [10 m3/16 hours]. For the 9 hour work shift the amount of air breathed is 11.25 m3 [9 hrs x 1.25 m3/hr] and the total air breathed for 24 hours is 20.625 m3/day [9 hrs x 1.25 m3/hr + 15 hrs x 0.625 m3/hr]  For the 8 hour work shift the amount of air breathed is 10 m3 [8 hrs x 1.25 m3/hr] and the total air breathed for 24 hours is 20 m3/hr [8 hrs x 1.25 m3/hr + 16 hrs x 0.625 m3/hr].  The average is 0.52611 {[(162.9 x 11.25/20.625) + (120.7 x 10/20)]/283.6}


The Point of Departure based on cumulative exposure (24 hrs/day, 365 days/year) is:


Logistic Regression POD = XXXX x 283.6/365.25 x 0.52611 = XXXX fiber-yr/cc


Probit POD = XXXX x 283.6/365.25 x 0.52611 = XXXX fiber-yr/cc


Benchmark Dose POD = XXXX x 283.6/365.25 x 0.52611 = XXXX fiber-yr/cc


Appendix C.  Particle Size Distribution Data for Libby Amphibole Structures Observed in Air at the Libby Asbestos Superfund Site


Insert report


Appendix D.  Particle Size Distribution Data for Libby Ore, Virginia Ore, and South African Ore


Insert report


Appendix E.  University of Cincinnati Report on Exposure Reconstruction and Cumulative Exposure to Libby Amphibole in O. M. Scott Manufacturing Facility in Marysville, Ohio


Insert report
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_1335458445.xls

Hire Date


			id			date_hire_1957			Pleural_Cases			verm_fiber1980_1963									10395			0			0.0077809719


			10093			3/1/43			1			11.0293278576									14061			1			0.0084517454


			15816			3/1/49			0			2.9486899384									11769			0			0.0130704997


			10423			12/1/51			0			0.8544312115									12524			0			0.0167693361


			14176			1/1/53			1			0.8529555099									19636			0			0.0234250513


			18329			11/1/53			0			1.9184120465									11197			0			0.0250869268


			10386			1/1/55			0			0.8526872005									16914			0			0.0260561259


			10734			1/1/55			0			0.8530896646									15682			0			0.0263107461


			17289			2/1/55			1			19.0234715948									11477			0			0.0265653662


			12971			11/1/56			0			19.0327118412									10300			0			0.0279041752


			12430			12/1/56			1			19.0234715948									16913			0			0.0336454483


			11173			2/1/57			1			0.8537604381									18138			0			0.0416837782


			14716			2/1/57			1			0.8544312115									12136			0			0.04521013


			17795			3/1/57			0			0.8537604381									10736			0			0.0466803559


			14045			3/1/57			1			0.8538945927									14567			0			0.0540643395


			15119			9/1/57			1			0.8534921287									16166			0			0.0545735797


			14928			9/1/57			1			0.8540287474									13474			0			0.0597015743


			11630			9/1/57			1			0.8548336756									13861			0			0.061779603


			13549			11/1/57			1			0.8419931554									16184			0			0.0618453114


			18384			11/1/57			1			0.8536262834									17946			0			0.0647967146


			17352			11/1/57			0			1.7889801506									11028			0			0.064843258


			13832			11/1/57			0			2.8415770021									14954			0			0.0693771389


			16539			12/1/57			0			2.6536481862									14210			0			0.0696262834


			13289			12/1/57			1			2.9497932923									11248			0			0.0719780972


			17847			12/1/57			0			2.9498781656									16030			0			0.0787488022


			15965			12/1/57			1			3.2896290212									19525			1			0.0798658453


			19648			12/1/57			1			9.5155947981									10367			0			0.0828364134


			12924			3/1/58			0			17.2901355236									11582			0			0.0849582478


			13891			3/1/58			1			18.0922067077									11768			0			0.0854565366


			17768			6/1/58			0			0.8548336756									16164			0			0.0859931554


			18934			6/1/58			1			2.4867857632									14154			0			0.087504449


			14604			6/1/58			1			10.4959342916									14564			0			0.0906447639


			18546			7/1/58			0			0.8545653662									19923			0			0.0941765914


			13327			8/1/58			0			10.8701026694									12369			0			0.0945790554


			14721			8/1/58			0			15.9559561944									16968			0			0.1029377139


			19306			3/1/59			0			0.8545653662									10664			0			0.1132210815


			16175			3/1/59			1			19.0255249829									16969			0			0.1138151951


			10185			4/1/59			0			0.8529555099									11658			1			0.1209774127


			17986			4/1/59			1			1.9144969199									13269			0			0.1224613279


			11437			6/1/59			0			2.4406009582									16414			0			0.1247802875


			10812			7/1/59			1			0.8546995209									11052			0			0.1385817933


			11925			8/1/59			1			4.6291471595									12151			0			0.1587049966


			14018			8/1/59			1			6.3413689254									19944			0			0.1756084873


			12017			8/1/59			1			8.527008898									11663			0			0.1816290212


			10513			8/1/59			1			12.9838138261									12507			0			0.1820287474


			11054			9/1/59			0			0.8534921287									14334			0			0.1832416153


			10309			9/1/59			1			4.111266256									10527			0			0.1845913758


			17676			9/1/59			1			15.2630581793									12454			0			0.1867214237


			14183			10/1/59			1			15.2694428474									18446			0			0.1923778234


			10839			11/1/59			0			4.2600903491									15480			1			0.2019520876


			15757			12/1/59			0			11.3184229979									14494			0			0.2095496235


			19195			6/1/60			0			0.8538945927									18690			0			0.2126160164


			12379			6/1/60			0			2.5690924025									19772			0			0.2185201916


			16284			7/1/60			0			0.8529555099									10852			0			0.2248733744


			13800			6/1/61			0			0.8538945927									13497			0			0.2404613279


			19307			2/1/62			0			0.8537604381									19297			0			0.2613333333


			10114			6/1/64			1			16.8990718686									19669			0			0.268386037


			14977			7/1/64			1			0.5840766598									17573			0			0.2731389459


			13512			7/1/64			0			1.0284134155									17951			0			0.2732731006


			12895			7/1/64			0			2.5742888433									19508			0			0.2755646817


			18566			11/1/64			0			1.7142231348									16982			0			0.2761670089


			13001			11/1/64			1			16.2517535934									17057			0			0.277431896


			16878			3/1/65			0			2.0967008898									12974			0			0.2818453114


			13433			5/1/65			0			1.3847501711									15954			0			0.2987624914


			11230			6/1/65			0			2.1142505133									19846			0			0.2992689938


			14498			6/1/65			0			2.2618644764									15708			0			0.3097522245


			11732			6/1/65			0			3.7126297057									13477			0			0.3291581109


			18733			8/1/65			1			0.7281916496									18741			0			0.3435427789


			11589			9/1/65			0			11.2195154004									16717			0			0.3504640657


			10795			1/1/66			1			14.4955975359									13773			0			0.3595345654


			16994			2/1/66			1			0.7016290212									11293			0			0.3624366872


			14291			2/1/66			0			6.313615332									13742			0			0.3628884326


			15217			3/1/66			0			0.1833894593									14899			0			0.3675838467


			15123			3/1/66			1			1.5684599589									11214			0			0.3750965092


			13278			4/1/66			1			4.1089883641									16149			0			0.3800602327


			17682			6/1/66			0			0.4875181383									10396			0			0.4061409993


			14673			6/1/66			1			2.1477371663									11826			0			0.4081505818


			15999			7/1/66			0			1.5338261465									13725			0			0.4125256674


			19186			11/1/66			0			6.4112689938									15601			1			0.4449199179


			15086			12/1/66			1			1.9698234086									11102			1			0.5114880219


			19664			12/1/66			0			9.3010321697									17216			0			0.5281478439


			16104			12/1/66			1			9.9590006845									14647			0			0.5459110198


			16142			1/1/67			1			1.4763039014									16973			0			0.5609993155


			17872			1/1/67			1			3.7445448323									11435			0			0.6238685832


			11416			1/1/67			0			4.5766872005									15422			0			0.6404845996


			19821			1/1/67			0			11.2174647502									14709			1			0.659247091


			12833			5/1/67			1			1.8666392882									18132			0			0.6857275838


			19564			5/1/67			0			1.8666392882									10371			0			0.6915509925


			15473			7/1/67			0			1.8248870637									15901			0			0.7155646817


			14920			8/1/67			1			0.6285147159									11657			0			0.7156386037


			14869			11/1/67			0			0.6161724846									12979			0			0.7249007529


			13091			11/1/67			0			0.6172457221									14635			0			0.732128679


			14523			11/1/67			0			8.3111895962									15960			0			0.7447775496


			18654			12/1/67			1			3.8801341547									18785			0			0.7847200548


			14525			2/1/68			0			2.3977494867									17939			0			0.7934483231


			18496			5/1/68			1			1.6411608487									15677			0			0.8444736482


			18240			7/1/68			0			0.5833045859									15892			0			0.8462696783


			15803			9/1/68			0			0.5760602327									17569			0			0.8630910335


			11643			9/1/68			0			2.8377577002									14101			0			0.9272826831


			14743			9/1/68			1			3.0522354552									19189			0			0.9608843258


			13640			9/1/68			0			10.1525366188									13882			0			1.0737823409


			15532			11/1/68			1			1.2724161533									13310			0			1.0807063655


			12416			12/1/68			0			0.6559835729									18909			0			1.0863764545


			12212			12/1/68			0			1.9263709788									19312			0			1.1177138946


			15672			1/1/69			1			0.5586201232									15834			0			1.2417604381


			11941			1/1/69			1			1.2570568104									11710			0			1.4024640657


			15475			2/1/69			0			2.4361752225									12690			1			1.4789897331


			14722			2/1/69			0			9.8343463381									18312			1			1.5635619439


			10394			3/1/69			1			0.5527173169									17583			0			1.6448377823


			17857			3/1/69			1			3.3204490075									12923			0			1.7529938398


			14118			5/1/69			1			2.4314743326									16114			1			2.0137138946


			11099			5/1/69			1			2.6881806982									12922			0			2.1303901437


			13200			6/1/69			0			0.5387652293									16238			1			2.345155373


			19569			6/1/69			1			0.5406433949									14451			1			2.5169500342


			13650			6/1/69			0			1.1720684463									19915			0			3.0170431211


			17522			6/1/69			0			1.3456728268									15148			1			3.1571909651


			15019			6/1/69			0			7.9575742642									14886			0			4.3012375086


			10456			6/1/69			1			9.3368925394


			16440			7/1/69			0			0.5343381246


			10293			7/1/69			0			1.3244599589


			10924			10/1/69			0			1.2625927447


			17719			11/1/69			0			1.2401861739


			13426			11/1/69			0			2.4275674196


			14624			12/1/69			0			5.0089336071


			11048			1/1/70			0			1.8792060233


			15723			6/1/70			0			0.4893963039


			13988			7/1/70			0			0.4857741273


			17839			11/1/70			0			1.055578371


			15975			1/1/71			0			0.4834004107


			18505			4/1/71			0			0.4494182067


			13237			6/1/71			0			0.2499657769


			19760			7/1/71			0			0.3709185489


			14016			8/1/71			1			3.0984887064


			19518			10/1/71			0			0.9549897331


			14543			11/1/71			0			0.9432443532


			17727			12/1/71			0			0.4178918549


			13725			1/1/72			0			0.4125256674


			11657			1/1/72			0			0.7156386037


			14101			1/1/72			0			0.9272826831


			15834			5/1/72			0			1.2417604381


			10371			6/1/72			0			0.6915509925


			15148			8/1/72			1			3.1571909651


			16149			9/1/72			0			0.3800602327


			15422			9/1/72			0			0.6404845996


			18132			9/1/72			0			0.6857275838


			11214			10/1/72			0			0.3750965092


			11102			10/1/72			1			0.5114880219


			16973			10/1/72			0			0.5609993155


			15892			10/1/72			0			0.8462696783


			19189			10/1/72			0			0.9608843258


			14886			10/1/72			0			4.3012375086


			18312			11/1/72			1			1.5635619439


			16238			11/1/72			1			2.345155373


			19915			11/1/72			0			3.0170431211


			14899			12/1/72			0			0.3675838467


			13882			12/1/72			0			1.0737823409


			13742			1/1/73			0			0.3628884326


			18785			1/1/73			0			0.7847200548


			13773			2/1/73			0			0.3595345654


			13310			2/1/73			0			1.0807063655


			14451			2/1/73			1			2.5169500342


			15677			7/1/73			0			0.8444736482


			11826			9/1/73			0			0.4081505818


			15960			9/1/73			0			0.7447775496


			12923			9/1/73			0			1.7529938398


			10396			10/1/73			0			0.4061409993


			14635			10/1/73			0			0.732128679


			12979			11/1/73			0			0.7249007529


			15901			12/1/73			0			0.7155646817


			13497			1/1/74			0			0.2404613279


			15708			1/1/74			0			0.3097522245


			18138			4/1/74			0			0.0416837782


			15480			5/1/74			1			0.2019520876


			15954			5/1/74			0			0.2987624914


			12454			6/1/74			0			0.1867214237


			11293			6/1/74			0			0.3624366872


			14709			6/1/74			1			0.659247091


			14334			7/1/74			0			0.1832416153


			16717			7/1/74			0			0.3504640657


			15601			7/1/74			1			0.4449199179


			16114			7/1/74			1			2.0137138946


			11663			8/1/74			0			0.1816290212


			12507			8/1/74			0			0.1820287474


			19772			8/1/74			0			0.2185201916


			19846			8/1/74			0			0.2992689938


			17057			10/1/74			0			0.277431896


			17939			10/1/74			0			0.7934483231


			12922			10/1/74			0			2.1303901437


			17573			11/1/74			0			0.2731389459


			17951			11/1/74			0			0.2732731006


			19297			2/1/75			0			0.2613333333


			13477			3/1/75			0			0.3291581109


			17216			4/1/75			0			0.5281478439


			17583			10/1/75			0			1.6448377823


			19312			1/1/76			0			1.1177138946


			14494			3/1/76			0			0.2095496235


			17569			5/1/76			0			0.8630910335


			12690			5/1/76			1			1.4789897331


			18446			7/1/76			0			0.1923778234


			11435			7/1/76			0			0.6238685832


			10527			8/1/76			0			0.1845913758


			11710			9/1/76			0			1.4024640657


			19923			10/1/76			0			0.0941765914


			10664			10/1/76			0			0.1132210815


			16969			10/1/76			0			0.1138151951


			19669			10/1/76			0			0.268386037


			18909			10/1/76			0			1.0863764545


			19944			11/1/76			0			0.1756084873


			12151			3/1/77			0			0.1587049966


			16968			4/1/77			0			0.1029377139


			14564			7/1/77			0			0.0906447639


			12974			7/1/77			0			0.2818453114


			13861			8/1/77			0			0.061779603


			14154			8/1/77			0			0.087504449


			13269			8/1/77			0			0.1224613279


			11052			8/1/77			0			0.1385817933


			11582			9/1/77			0			0.0849582478


			16414			9/1/77			0			0.1247802875


			10367			10/1/77			0			0.0828364134


			19525			11/1/77			1			0.0798658453


			19508			12/1/77			0			0.2755646817


			16982			12/1/77			0			0.2761670089


			16030			3/1/78			0			0.0787488022


			11028			5/1/78			0			0.064843258


			14954			5/1/78			0			0.0693771389


			18690			5/1/78			0			0.2126160164


			12369			7/1/78			0			0.0945790554


			13474			8/1/78			0			0.0597015743


			14567			9/1/78			0			0.0540643395


			16166			9/1/78			0			0.0545735797


			11768			9/1/78			0			0.0854565366


			16164			9/1/78			0			0.0859931554


			10852			9/1/78			0			0.2248733744


			18741			9/1/78			0			0.3435427789


			14647			10/1/78			0			0.5459110198


			10736			12/1/78			0			0.0466803559


			14210			1/1/79			0			0.0696262834


			17946			2/1/79			0			0.0647967146


			16184			3/1/79			0			0.0618453114


			12136			7/1/79			0			0.04521013


			16914			8/1/79			0			0.0260561259


			15682			8/1/79			0			0.0263107461


			11477			8/1/79			0			0.0265653662


			16913			8/1/79			0			0.0336454483


			11658			8/1/79			1			0.1209774127


			19636			9/1/79			0			0.0234250513


			11248			10/1/79			0			0.0719780972


			10300			11/1/79			0			0.0279041752


			11197			12/1/79			0			0.0250869268


			11769			1/1/80			0			0.0130704997


			12524			2/1/80			0			0.0167693361


			10395			4/1/80			0			0.0077809719


			14061			4/1/80			1			0.0084517454
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			0.0077809719			0			0			0


			0.0084517454			0.003968254			0			0


			0.0130704997			0.003968254			0			0


			0.0167693361			0.003968254			0			0


			0.0234250513			0.003968254			0			0


			0.0250869268			0.003968254			0			0


			0.0260561259			0.003968254			0			0


			0.0263107461			0.003968254			0			0


			0.0265653662			0.003968254			0			0


			0.0279041752			0.003968254			0			0


			0.0336454483			0.003968254			0			0


			0.0416837782			0.003968254			0			0


			0.04521013			0.003968254			0			0


			0.0466803559			0.003968254			0			0


			0.0540643395			0.003968254			0			0


			0.0545735797			0.003968254			0			0


			0.0597015743			0.003968254			0			0


			0.061779603			0.003968254			0			0


			0.0618453114			0.003968254			0			0


			0.0647967146			0.003968254			0			0


			0.064843258			0.003968254			0			0


			0.0693771389			0.003968254			0			0


			0.0696262834			0.003968254			0			0


			0.0719780972			0.003968254			0			0


			0.0787488022			0.003968254			0			0


			0.0798658453			0.0079365079			0			0


			0.0828364134			0.0079365079			0			0


			0.0849582478			0.0079365079			0			0


			0.0854565366			0.0079365079			0			0


			0.0859931554			0.0079365079			0			0


			0.087504449			0.0079365079			0			0


			0.0906447639			0.0079365079			0			0


			0.0941765914			0.0079365079			0			0


			0.0945790554			0.0079365079			0			0


			0.1029377139			0.0079365079			0			0


			0.1132210815			0.0079365079			0			0


			0.1138151951			0.0079365079			0			0


			0.1209774127			0.0119047619			0			0


			0.1224613279			0.0119047619			0			0


			0.1247802875			0.0119047619			0			0


			0.1385817933			0.0119047619			0			0


			0.1587049966			0.0119047619			0			0


			0.1756084873			0.0119047619			0			0


			0.1816290212			0.0119047619			0			0


			0.1820287474			0.0119047619			0			0


			0.1832416153			0.0119047619			0			0


			0.1833894593			0.0119047619			0			0


			0.1845913758			0.0119047619			0			0


			0.1867214237			0.0119047619			0			0


			0.1923778234			0.0119047619			0			0


			0.2019520876			0.0158730159			0			0


			0.2095496235			0.0158730159			0			0


			0.2126160164			0.0158730159			0			0


			0.2185201916			0.0158730159			0			0


			0.2248733744			0.0158730159			0			0


			0.2404613279			0.0158730159			0			0


			0.2499657769			0.0158730159			0			0


			0.2613333333			0.0158730159			0			0


			0.268386037			0.0158730159			0			0


			0.2731389459			0.0158730159			0			0


			0.2732731006			0.0158730159			0			0


			0.2755646817			0.0158730159			0			0


			0.2761670089			0.0158730159			0			0


			0.277431896			0.0158730159			0			0


			0.2818453114			0.0158730159			0			0


			0.2987624914			0.0158730159			0			0


			0.2992689938			0.0158730159			0			0


			0.3097522245			0.0158730159			0			0


			0.3291581109			0.0158730159			0			0


			0.3435427789			0.0158730159			0			0


			0.3504640657			0.0158730159			0			0


			0.3595345654			0.0158730159			0			0


			0.3624366872			0.0158730159			0			0


			0.3628884326			0.0158730159			0			0


			0.3675838467			0.0158730159			0			0


			0.3709185489			0.0158730159			0			0


			0.3750965092			0.0158730159			0			0


			0.3800602327			0.0158730159			0			0


			0.4061409993			0.0158730159			0			0


			0.4081505818			0.0158730159			0			0


			0.4125256674			0.0158730159			0			0


			0.4178918549			0.0158730159			0			0


			0.4449199179			0.0198412698			0			0


			0.4494182067			0.0198412698			0			0


			0.4834004107			0.0198412698			0			0


			0.4857741273			0.0198412698			0			0


			0.4875181383			0.0198412698			0			0


			0.4893963039			0.0198412698			0			0


			0.5114880219			0.0238095238			0			0


			0.5281478439			0.0238095238			0			0


			0.5343381246			0.0238095238			0			0


			0.5387652293			0.0238095238			0			0


			0.5406433949			0.0277777778			0			0


			0.5459110198			0.0277777778			0			0


			0.5527173169			0.0317460317			0			0


			0.5586201232			0.0357142857			0			0


			0.5609993155			0.0357142857			0			0


			0.5760602327			0.0357142857			0			0


			0.5833045859			0.0357142857			0			0


			0.5840766598			0.0396825397			0			0


			0.6161724846			0.0396825397			0			0


			0.6172457221			0.0396825397			0			0


			0.6238685832			0.0396825397			0			0


			0.6285147159			0.0436507937			0			0


			0.6404845996			0.0436507937			0			0


			0.6559835729			0.0436507937			0			0


			0.659247091			0.0476190476			0			0


			0.6857275838			0.0476190476			0			0


			0.6915509925			0.0476190476			0			0


			0.7016290212			0.0515873016			0			0


			0.7155646817			0.0515873016			0			0


			0.7156386037			0.0515873016			0			0


			0.7249007529			0.0515873016			0			0


			0.7281916496			0.0555555556			0			0


			0.732128679			0.0555555556			0			0


			0.7447775496			0.0555555556			0			0


			0.7847200548			0.0555555556			0			0


			0.7934483231			0.0555555556			0			0


			0.8419931554			0.0595238095			0			0


			0.8444736482			0.0595238095			0			0


			0.8462696783			0.0595238095			0			0


			0.8526872005			0.0595238095			0			0


			0.8529555099			0.0595238095			0			0


			0.8529555099			0.0634920635			0			0


			0.8529555099			0.0634920635			0			0


			0.8530896646			0.0634920635			0			0


			0.8534921287			0.0634920635			0			0


			0.8534921287			0.0674603175			0			0


			0.8536262834			0.0714285714			0			0


			0.8537604381			0.0753968254			0			0


			0.8537604381			0.0753968254			0			0


			0.8537604381			0.0753968254			0			0


			0.8538945927			0.0753968254			0			0


			0.8538945927			0.0793650794			0			0


			0.8538945927			0.0793650794			0			0


			0.8540287474			0.0833333333			0			0


			0.8544312115			0.0833333333			0			0


			0.8544312115			0.0873015873			0			0


			0.8545653662			0.0873015873			0			0


			0.8545653662			0.0873015873			0			0


			0.8546995209			0.0912698413			0			0


			0.8548336756			0.0952380952			0			0


			0.8548336756			0.0952380952			0			0


			0.8630910335			0.0952380952			0			0


			0.9272826831			0.0952380952			0			0


			0.9432443532			0.0952380952			0			0


			0.9549897331			0.0952380952			0			0


			0.9608843258			0.0952380952			0			0


			1.0284134155			0.0952380952			0			0


			1.055578371			0.0952380952			0			0


			1.0737823409			0.0952380952			0			0


			1.0807063655			0.0952380952			0			0


			1.0863764545			0.0952380952			0			0


			1.1177138946			0.0952380952			0			0


			1.1720684463			0.0952380952			0			0


			1.2401861739			0.0952380952			0			0


			1.2417604381			0.0952380952			0			0


			1.2570568104			0.0992063492			0			0


			1.2625927447			0.0992063492			0			0


			1.2724161533			0.1031746032			0			0


			1.3244599589			0.1031746032			0			0


			1.3456728268			0.1031746032			0			0


			1.3847501711			0.1031746032			0			0


			1.4024640657			0.1031746032			0			0


			1.4763039014			0.1071428571			0			0


			1.4789897331			0.1111111111			0			0


			1.5338261465			0.1111111111			0			0


			1.5635619439			0.1150793651			0			0


			1.5684599589			0.119047619			0			0


			1.6411608487			0.123015873			0			0


			1.6448377823			0.123015873			0			0


			1.7142231348			0.123015873			0			0


			1.7529938398			0.123015873			0			0


			1.7889801506			0.123015873			0			0


			1.8248870637			0.123015873			0			0


			1.8666392882			0.126984127			0			0


			1.8666392882			0.126984127			0			0


			1.8792060233			0.126984127			0			0


			1.9144969199			0.130952381			0.003968254			0.003968254


			1.9184120465			0.130952381			0.003968254			0.003968254


			1.9263709788			0.130952381			0.003968254			0.003968254


			1.9698234086			0.1349206349			0.003968254			0.003968254


			2.0137138946			0.1388888889			0.003968254			0.003968254


			2.0967008898			0.1388888889			0.003968254			0.003968254


			2.1142505133			0.1388888889			0.003968254			0.003968254


			2.1303901437			0.1388888889			0.003968254			0.003968254


			2.1477371663			0.1428571429			0.003968254			0.003968254


			2.2618644764			0.1428571429			0.003968254			0.003968254


			2.345155373			0.1468253968			0.003968254			0.003968254


			2.3977494867			0.1468253968			0.003968254			0.003968254


			2.4275674196			0.1468253968			0.003968254			0.003968254


			2.4314743326			0.1507936508			0.003968254			0.003968254


			2.4361752225			0.1507936508			0.003968254			0.003968254


			2.4406009582			0.1507936508			0.003968254			0.003968254


			2.4867857632			0.1547619048			0.003968254			0.003968254


			2.5169500342			0.1587301587			0.003968254			0.003968254


			2.5690924025			0.1587301587			0.003968254			0.003968254


			2.5742888433			0.1587301587			0.003968254			0.003968254


			2.6536481862			0.1587301587			0.003968254			0.0079365079


			2.6881806982			0.1626984127			0.003968254			0.0079365079


			2.8377577002			0.1626984127			0.003968254			0.0079365079


			2.8415770021			0.1626984127			0.003968254			0.0079365079


			2.9486899384			0.1626984127			0.003968254			0.0079365079


			2.9497932923			0.1666666667			0.0079365079			0.0079365079


			2.9498781656			0.1666666667			0.0079365079			0.0079365079


			3.0170431211			0.1666666667			0.0079365079			0.0079365079


			3.0522354552			0.1706349206			0.0079365079			0.0079365079


			3.0984887064			0.1746031746			0.0079365079			0.0079365079


			3.1571909651			0.1785714286			0.0119047619			0.0079365079


			3.2896290212			0.1825396825			0.0119047619			0.0079365079


			3.3204490075			0.1865079365			0.0119047619			0.0079365079


			3.7126297057			0.1865079365			0.0119047619			0.0079365079


			3.7445448323			0.1904761905			0.0158730159			0.0079365079


			3.8801341547			0.1944444444			0.0158730159			0.0079365079


			4.1089883641			0.1984126984			0.0198412698			0.0079365079


			4.111266256			0.2023809524			0.0198412698			0.0079365079


			4.2600903491			0.2023809524			0.0198412698			0.0079365079


			4.3012375086			0.2023809524			0.0198412698			0.0079365079


			4.5766872005			0.2023809524			0.0198412698			0.0079365079


			4.6291471595			0.2063492063			0.0198412698			0.0079365079


			5.0089336071			0.2063492063			0.0198412698			0.0079365079


			6.313615332			0.2063492063			0.0198412698			0.0079365079


			6.3413689254			0.2103174603			0.0198412698			0.0079365079


			6.4112689938			0.2103174603			0.0198412698			0.0079365079


			7.9575742642			0.2103174603			0.0198412698			0.0079365079


			8.3111895962			0.2103174603			0.0198412698			0.0079365079


			8.527008898			0.2142857143			0.0198412698			0.0079365079


			9.3010321697			0.2142857143			0.0198412698			0.0079365079


			9.3368925394			0.2182539683			0.0238095238			0.0079365079


			9.5155947981			0.2222222222			0.0277777778			0.0119047619


			9.8343463381			0.2222222222			0.0277777778			0.0119047619


			9.9590006845			0.2261904762			0.0317460317			0.0119047619


			10.1525366188			0.2261904762			0.0317460317			0.0119047619


			10.4959342916			0.2301587302			0.0317460317			0.0119047619


			10.8701026694			0.2301587302			0.0317460317			0.0119047619


			11.0293278576			0.2341269841			0.0317460317			0.0119047619


			11.2174647502			0.2341269841			0.0317460317			0.0119047619


			11.2195154004			0.2341269841			0.0317460317			0.0119047619


			11.3184229979			0.2341269841			0.0317460317			0.0119047619


			12.9838138261			0.2380952381			0.0317460317			0.0119047619


			14.4955975359			0.2420634921			0.0357142857			0.0119047619


			15.2630581793			0.246031746			0.0357142857			0.0158730159


			15.2694428474			0.25			0.0357142857			0.0198412698


			15.9559561944			0.25			0.0357142857			0.0238095238


			16.2517535934			0.253968254			0.0396825397			0.0238095238


			16.8990718686			0.2579365079			0.0396825397			0.0238095238


			17.2901355236			0.2579365079			0.0396825397			0.0238095238


			18.0922067077			0.2619047619			0.0396825397			0.0238095238


			19.0234715948			0.2658730159			0.0396825397			0.0277777778


			19.0234715948			0.2698412698			0.0396825397			0.0277777778


			19.0255249829			0.2738095238			0.0396825397			0.0277777778


			19.0327118412			0.2738095238			0.0396825397			0.0277777778








Chart 1963-1980


			0.0077809719			0.0077809719			0.0077809719


			0.0084517454			0.0084517454			0.0084517454


			0.0130704997			0.0130704997			0.0130704997


			0.0167693361			0.0167693361			0.0167693361


			0.0234250513			0.0234250513			0.0234250513


			0.0250869268			0.0250869268			0.0250869268


			0.0260561259			0.0260561259			0.0260561259


			0.0263107461			0.0263107461			0.0263107461


			0.0265653662			0.0265653662			0.0265653662


			0.0279041752			0.0279041752			0.0279041752


			0.0336454483			0.0336454483			0.0336454483


			0.0416837782			0.0416837782			0.0416837782


			0.04521013			0.04521013			0.04521013


			0.0466803559			0.0466803559			0.0466803559


			0.0540643395			0.0540643395			0.0540643395


			0.0545735797			0.0545735797			0.0545735797


			0.0597015743			0.0597015743			0.0597015743


			0.061779603			0.061779603			0.061779603


			0.0618453114			0.0618453114			0.0618453114


			0.0647967146			0.0647967146			0.0647967146


			0.064843258			0.064843258			0.064843258


			0.0693771389			0.0693771389			0.0693771389


			0.0696262834			0.0696262834			0.0696262834


			0.0719780972			0.0719780972			0.0719780972


			0.0787488022			0.0787488022			0.0787488022


			0.0798658453			0.0798658453			0.0798658453


			0.0828364134			0.0828364134			0.0828364134


			0.0849582478			0.0849582478			0.0849582478


			0.0854565366			0.0854565366			0.0854565366


			0.0859931554			0.0859931554			0.0859931554


			0.087504449			0.087504449			0.087504449


			0.0906447639			0.0906447639			0.0906447639


			0.0941765914			0.0941765914			0.0941765914


			0.0945790554			0.0945790554			0.0945790554


			0.1029377139			0.1029377139			0.1029377139


			0.1132210815			0.1132210815			0.1132210815


			0.1138151951			0.1138151951			0.1138151951


			0.1209774127			0.1209774127			0.1209774127


			0.1224613279			0.1224613279			0.1224613279


			0.1247802875			0.1247802875			0.1247802875


			0.1385817933			0.1385817933			0.1385817933


			0.1587049966			0.1587049966			0.1587049966


			0.1756084873			0.1756084873			0.1756084873


			0.1816290212			0.1816290212			0.1816290212


			0.1820287474			0.1820287474			0.1820287474


			0.1832416153			0.1832416153			0.1832416153


			0.1833894593			0.1833894593			0.1833894593


			0.1845913758			0.1845913758			0.1845913758


			0.1867214237			0.1867214237			0.1867214237


			0.1923778234			0.1923778234			0.1923778234


			0.2019520876			0.2019520876			0.2019520876


			0.2095496235			0.2095496235			0.2095496235


			0.2126160164			0.2126160164			0.2126160164


			0.2185201916			0.2185201916			0.2185201916


			0.2248733744			0.2248733744			0.2248733744


			0.2404613279			0.2404613279			0.2404613279


			0.2499657769			0.2499657769			0.2499657769


			0.2613333333			0.2613333333			0.2613333333


			0.268386037			0.268386037			0.268386037


			0.2731389459			0.2731389459			0.2731389459


			0.2732731006			0.2732731006			0.2732731006


			0.2755646817			0.2755646817			0.2755646817


			0.2761670089			0.2761670089			0.2761670089


			0.277431896			0.277431896			0.277431896


			0.2818453114			0.2818453114			0.2818453114


			0.2987624914			0.2987624914			0.2987624914


			0.2992689938			0.2992689938			0.2992689938


			0.3097522245			0.3097522245			0.3097522245


			0.3291581109			0.3291581109			0.3291581109


			0.3435427789			0.3435427789			0.3435427789


			0.3504640657			0.3504640657			0.3504640657


			0.3595345654			0.3595345654			0.3595345654


			0.3624366872			0.3624366872			0.3624366872


			0.3628884326			0.3628884326			0.3628884326


			0.3675838467			0.3675838467			0.3675838467


			0.3709185489			0.3709185489			0.3709185489


			0.3750965092			0.3750965092			0.3750965092


			0.3800602327			0.3800602327			0.3800602327


			0.4061409993			0.4061409993			0.4061409993


			0.4081505818			0.4081505818			0.4081505818


			0.4125256674			0.4125256674			0.4125256674


			0.4178918549			0.4178918549			0.4178918549


			0.4449199179			0.4449199179			0.4449199179


			0.4494182067			0.4494182067			0.4494182067


			0.4834004107			0.4834004107			0.4834004107


			0.4857741273			0.4857741273			0.4857741273


			0.4875181383			0.4875181383			0.4875181383


			0.4893963039			0.4893963039			0.4893963039


			0.5114880219			0.5114880219			0.5114880219


			0.5281478439			0.5281478439			0.5281478439


			0.5343381246			0.5343381246			0.5343381246


			0.5387652293			0.5387652293			0.5387652293


			0.5406433949			0.5406433949			0.5406433949


			0.5459110198			0.5459110198			0.5459110198


			0.5527173169			0.5527173169			0.5527173169


			0.5586201232			0.5586201232			0.5586201232


			0.5609993155			0.5609993155			0.5609993155


			0.5760602327			0.5760602327			0.5760602327


			0.5833045859			0.5833045859			0.5833045859


			0.5840766598			0.5840766598			0.5840766598


			0.6161724846			0.6161724846			0.6161724846


			0.6172457221			0.6172457221			0.6172457221


			0.6238685832			0.6238685832			0.6238685832


			0.6285147159			0.6285147159			0.6285147159


			0.6404845996			0.6404845996			0.6404845996


			0.6559835729			0.6559835729			0.6559835729


			0.659247091			0.659247091			0.659247091


			0.6857275838			0.6857275838			0.6857275838


			0.6915509925			0.6915509925			0.6915509925


			0.7016290212			0.7016290212			0.7016290212


			0.7155646817			0.7155646817			0.7155646817


			0.7156386037			0.7156386037			0.7156386037


			0.7249007529			0.7249007529			0.7249007529


			0.7281916496			0.7281916496			0.7281916496


			0.732128679			0.732128679			0.732128679


			0.7447775496			0.7447775496			0.7447775496


			0.7847200548			0.7847200548			0.7847200548


			0.7934483231			0.7934483231			0.7934483231


			0.8419931554			0.8419931554			0.8419931554


			0.8444736482			0.8444736482			0.8444736482


			0.8462696783			0.8462696783			0.8462696783


			0.8526872005			0.8526872005			0.8526872005


			0.8529555099			0.8529555099			0.8529555099


			0.8529555099			0.8529555099			0.8529555099


			0.8529555099			0.8529555099			0.8529555099


			0.8530896646			0.8530896646			0.8530896646


			0.8534921287			0.8534921287			0.8534921287


			0.8534921287			0.8534921287			0.8534921287


			0.8536262834			0.8536262834			0.8536262834


			0.8537604381			0.8537604381			0.8537604381


			0.8537604381			0.8537604381			0.8537604381


			0.8537604381			0.8537604381			0.8537604381


			0.8538945927			0.8538945927			0.8538945927


			0.8538945927			0.8538945927			0.8538945927


			0.8538945927			0.8538945927			0.8538945927


			0.8540287474			0.8540287474			0.8540287474


			0.8544312115			0.8544312115			0.8544312115


			0.8544312115			0.8544312115			0.8544312115


			0.8545653662			0.8545653662			0.8545653662


			0.8545653662			0.8545653662			0.8545653662


			0.8546995209			0.8546995209			0.8546995209


			0.8548336756			0.8548336756			0.8548336756


			0.8548336756			0.8548336756			0.8548336756


			0.8630910335			0.8630910335			0.8630910335


			0.9272826831			0.9272826831			0.9272826831


			0.9432443532			0.9432443532			0.9432443532


			0.9549897331			0.9549897331			0.9549897331


			0.9608843258			0.9608843258			0.9608843258


			1.0284134155			1.0284134155			1.0284134155


			1.055578371			1.055578371			1.055578371


			1.0737823409			1.0737823409			1.0737823409


			1.0807063655			1.0807063655			1.0807063655


			1.0863764545			1.0863764545			1.0863764545


			1.1177138946			1.1177138946			1.1177138946


			1.1720684463			1.1720684463			1.1720684463


			1.2401861739			1.2401861739			1.2401861739


			1.2417604381			1.2417604381			1.2417604381


			1.2570568104			1.2570568104			1.2570568104


			1.2625927447			1.2625927447			1.2625927447


			1.2724161533			1.2724161533			1.2724161533


			1.3244599589			1.3244599589			1.3244599589


			1.3456728268			1.3456728268			1.3456728268


			1.3847501711			1.3847501711			1.3847501711


			1.4024640657			1.4024640657			1.4024640657


			1.4763039014			1.4763039014			1.4763039014


			1.4789897331			1.4789897331			1.4789897331


			1.5338261465			1.5338261465			1.5338261465


			1.5635619439			1.5635619439			1.5635619439


			1.5684599589			1.5684599589			1.5684599589


			1.6411608487			1.6411608487			1.6411608487


			1.6448377823			1.6448377823			1.6448377823


			1.7142231348			1.7142231348			1.7142231348


			1.7529938398			1.7529938398			1.7529938398


			1.7889801506			1.7889801506			1.7889801506


			1.8248870637			1.8248870637			1.8248870637


			1.8666392882			1.8666392882			1.8666392882


			1.8666392882			1.8666392882			1.8666392882


			1.8792060233			1.8792060233			1.8792060233


			1.9144969199			1.9144969199			1.9144969199


			1.9184120465			1.9184120465			1.9184120465


			1.9263709788			1.9263709788			1.9263709788


			1.9698234086			1.9698234086			1.9698234086


			2.0137138946			2.0137138946			2.0137138946


			2.0967008898			2.0967008898			2.0967008898


			2.1142505133			2.1142505133			2.1142505133


			2.1303901437			2.1303901437			2.1303901437


			2.1477371663			2.1477371663			2.1477371663


			2.2618644764			2.2618644764			2.2618644764


			2.345155373			2.345155373			2.345155373


			2.3977494867			2.3977494867			2.3977494867


			2.4275674196			2.4275674196			2.4275674196


			2.4314743326			2.4314743326			2.4314743326


			2.4361752225			2.4361752225			2.4361752225


			2.4406009582			2.4406009582			2.4406009582


			2.4867857632			2.4867857632			2.4867857632


			2.5169500342			2.5169500342			2.5169500342


			2.5690924025			2.5690924025			2.5690924025


			2.5742888433			2.5742888433			2.5742888433


			2.6536481862			2.6536481862			2.6536481862


			2.6881806982			2.6881806982			2.6881806982


			2.8377577002			2.8377577002			2.8377577002


			2.8415770021			2.8415770021			2.8415770021


			2.9486899384			2.9486899384			2.9486899384


			2.9497932923			2.9497932923			2.9497932923


			2.9498781656			2.9498781656			2.9498781656


			3.0170431211			3.0170431211			3.0170431211


			3.0522354552			3.0522354552			3.0522354552


			3.0984887064			3.0984887064			3.0984887064


			3.1571909651			3.1571909651			3.1571909651


			3.2896290212			3.2896290212			3.2896290212


			3.3204490075			3.3204490075			3.3204490075


			3.7126297057			3.7126297057			3.7126297057


			3.7445448323			3.7445448323			3.7445448323


			3.8801341547			3.8801341547			3.8801341547


			4.1089883641			4.1089883641			4.1089883641


			4.111266256			4.111266256			4.111266256


			4.2600903491			4.2600903491			4.2600903491


			4.3012375086			4.3012375086			4.3012375086


			4.5766872005			4.5766872005			4.5766872005


			4.6291471595			4.6291471595			4.6291471595


			5.0089336071			5.0089336071			5.0089336071


			6.313615332			6.313615332			6.313615332


			6.3413689254			6.3413689254			6.3413689254


			6.4112689938			6.4112689938			6.4112689938


			7.9575742642			7.9575742642			7.9575742642


			8.3111895962			8.3111895962			8.3111895962


			8.527008898			8.527008898			8.527008898


			9.3010321697			9.3010321697			9.3010321697


			9.3368925394			9.3368925394			9.3368925394


			9.5155947981			9.5155947981			9.5155947981


			9.8343463381			9.8343463381			9.8343463381


			9.9590006845			9.9590006845			9.9590006845


			10.1525366188			10.1525366188			10.1525366188


			10.4959342916			10.4959342916			10.4959342916


			10.8701026694			10.8701026694			10.8701026694


			11.0293278576			11.0293278576			11.0293278576


			11.2174647502			11.2174647502			11.2174647502


			11.2195154004			11.2195154004			11.2195154004


			11.3184229979			11.3184229979			11.3184229979


			12.9838138261			12.9838138261			12.9838138261


			14.4955975359			14.4955975359			14.4955975359


			15.2630581793			15.2630581793			15.2630581793


			15.2694428474			15.2694428474			15.2694428474


			15.9559561944			15.9559561944			15.9559561944


			16.2517535934			16.2517535934			16.2517535934


			16.8990718686			16.8990718686			16.8990718686


			17.2901355236			17.2901355236			17.2901355236


			18.0922067077			18.0922067077			18.0922067077


			19.0234715948			19.0234715948			19.0234715948


			19.0234715948			19.0234715948			19.0234715948


			19.0255249829			19.0255249829			19.0255249829


			19.0327118412			19.0327118412			19.0327118412
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1957-1980


			verm_fiber 1957-1980			Discrete Pleural Thickening			Diffuse Pleural Thickening			Parenchymal Change			Any Radiographic Change


			0.0077809719			0			0			0			0


			0.0084517454			0.003968254			0			0			0.003968254


			0.0130704997			0.003968254			0			0			0.003968254


			0.0167693361			0.003968254			0			0			0.003968254


			0.0234250513			0.003968254			0			0			0.003968254


			0.0250869268			0.003968254			0			0			0.003968254


			0.0260561259			0.003968254			0			0			0.003968254


			0.0263107461			0.003968254			0			0			0.003968254


			0.0265653662			0.003968254			0			0			0.003968254


			0.0279041752			0.003968254			0			0			0.003968254


			0.0336454483			0.003968254			0			0			0.003968254


			0.0416837782			0.003968254			0			0			0.003968254


			0.04521013			0.003968254			0			0			0.003968254


			0.0466803559			0.003968254			0			0			0.003968254


			0.0540643395			0.003968254			0			0			0.003968254


			0.0545735797			0.003968254			0			0			0.003968254


			0.0597015743			0.003968254			0			0			0.003968254


			0.061779603			0.003968254			0			0			0.003968254


			0.0618453114			0.003968254			0			0			0.003968254


			0.0647967146			0.003968254			0			0			0.003968254


			0.064843258			0.003968254			0			0			0.003968254


			0.0693771389			0.003968254			0			0			0.003968254


			0.0696262834			0.003968254			0			0			0.003968254


			0.0719780972			0.003968254			0			0			0.003968254


			0.0787488022			0.003968254			0			0			0.003968254


			0.0798658453			0.0079365079			0			0			0.0079365079


			0.0828364134			0.0079365079			0			0			0.0079365079


			0.0849582478			0.0079365079			0			0			0.0079365079


			0.0854565366			0.0079365079			0			0			0.0079365079


			0.0859931554			0.0079365079			0			0			0.0079365079


			0.087504449			0.0079365079			0			0			0.0079365079


			0.0906447639			0.0079365079			0			0			0.0079365079


			0.0941765914			0.0079365079			0			0			0.0079365079


			0.0945790554			0.0079365079			0			0			0.0079365079


			0.1029377139			0.0079365079			0			0			0.0079365079


			0.1132210815			0.0079365079			0			0			0.0079365079


			0.1138151951			0.0079365079			0			0			0.0079365079


			0.1209774127			0.0119047619			0			0			0.0119047619


			0.1224613279			0.0119047619			0			0			0.0119047619


			0.1247802875			0.0119047619			0			0			0.0119047619


			0.1385817933			0.0119047619			0			0			0.0119047619


			0.1587049966			0.0119047619			0			0			0.0119047619


			0.1756084873			0.0119047619			0			0			0.0119047619


			0.1816290212			0.0119047619			0			0			0.0119047619


			0.1820287474			0.0119047619			0			0			0.0119047619


			0.1832416153			0.0119047619			0			0			0.0119047619


			0.1833894593			0.0119047619			0			0			0.0119047619


			0.1845913758			0.0119047619			0			0			0.0119047619


			0.1867214237			0.0119047619			0			0			0.0119047619


			0.1923778234			0.0119047619			0			0			0.0119047619


			0.2019520876			0.0158730159			0			0			0.0158730159


			0.2095496235			0.0158730159			0			0			0.0158730159


			0.2126160164			0.0158730159			0			0			0.0158730159


			0.2185201916			0.0158730159			0			0			0.0158730159


			0.2248733744			0.0158730159			0			0			0.0158730159


			0.2404613279			0.0158730159			0			0			0.0158730159


			0.2499657769			0.0158730159			0			0			0.0158730159


			0.2613333333			0.0158730159			0			0			0.0158730159


			0.268386037			0.0158730159			0			0			0.0158730159


			0.2731389459			0.0158730159			0			0			0.0158730159


			0.2732731006			0.0158730159			0			0			0.0158730159


			0.2755646817			0.0158730159			0			0			0.0158730159


			0.2761670089			0.0158730159			0			0			0.0158730159


			0.277431896			0.0158730159			0			0			0.0158730159


			0.2818453114			0.0158730159			0			0			0.0158730159


			0.2987624914			0.0158730159			0			0			0.0158730159


			0.2992689938			0.0158730159			0			0			0.0158730159


			0.3097522245			0.0158730159			0			0			0.0158730159


			0.3291581109			0.0158730159			0			0			0.0158730159


			0.3435427789			0.0158730159			0			0			0.0158730159


			0.3504640657			0.0158730159			0			0			0.0158730159


			0.3595345654			0.0158730159			0			0			0.0158730159


			0.3624366872			0.0158730159			0			0			0.0158730159


			0.3628884326			0.0158730159			0			0			0.0158730159


			0.3675838467			0.0158730159			0			0			0.0158730159


			0.3709185489			0.0158730159			0			0			0.0158730159


			0.3750965092			0.0158730159			0			0			0.0158730159


			0.3800602327			0.0158730159			0			0			0.0158730159


			0.4061409993			0.0158730159			0			0			0.0158730159


			0.4081505818			0.0158730159			0			0			0.0158730159


			0.4125256674			0.0158730159			0			0			0.0158730159


			0.4178918549			0.0158730159			0			0			0.0158730159


			0.4449199179			0.0198412698			0			0			0.0198412698


			0.4494182067			0.0198412698			0			0			0.0198412698


			0.4834004107			0.0198412698			0			0			0.0198412698


			0.4857741273			0.0198412698			0			0			0.0198412698


			0.4875181383			0.0198412698			0			0			0.0198412698


			0.4893963039			0.0198412698			0			0			0.0198412698


			0.5114880219			0.0238095238			0			0			0.0238095238


			0.5281478439			0.0238095238			0			0			0.0238095238


			0.5343381246			0.0238095238			0			0			0.0238095238


			0.5387652293			0.0238095238			0			0			0.0238095238


			0.5406433949			0.0277777778			0			0			0.0277777778


			0.5459110198			0.0277777778			0			0			0.0277777778


			0.5527173169			0.0317460317			0			0			0.0317460317


			0.5586201232			0.0357142857			0			0			0.0357142857


			0.5609993155			0.0357142857			0			0			0.0357142857


			0.5760602327			0.0357142857			0			0			0.0357142857


			0.5833045859			0.0357142857			0			0			0.0357142857


			0.5840766598			0.0396825397			0			0			0.0396825397


			0.6161724846			0.0396825397			0			0			0.0396825397


			0.6172457221			0.0396825397			0			0			0.0396825397


			0.6238685832			0.0396825397			0			0			0.0396825397


			0.6285147159			0.0436507937			0			0			0.0436507937


			0.6404845996			0.0436507937			0			0			0.0436507937


			0.6559835729			0.0436507937			0			0			0.0436507937


			0.659247091			0.0476190476			0			0			0.0476190476


			0.6857275838			0.0476190476			0			0			0.0476190476


			0.6915509925			0.0476190476			0			0			0.0476190476


			0.7016290212			0.0515873016			0			0			0.0515873016


			0.7155646817			0.0515873016			0			0			0.0515873016


			0.7156386037			0.0515873016			0			0			0.0515873016


			0.7249007529			0.0515873016			0			0			0.0515873016


			0.7281916496			0.0555555556			0			0			0.0555555556


			0.732128679			0.0555555556			0			0			0.0555555556


			0.7447775496			0.0555555556			0			0			0.0555555556


			0.7847200548			0.0555555556			0			0			0.0555555556


			0.7934483231			0.0555555556			0			0			0.0555555556


			0.8444736482			0.0555555556			0			0			0.0555555556


			0.8462696783			0.0555555556			0			0			0.0555555556


			0.8630910335			0.0555555556			0			0			0.0555555556


			0.898568104			0.0555555556			0			0			0.0555555556


			0.9272826831			0.0555555556			0			0			0.0555555556


			0.9315701574			0.0555555556			0			0			0.0555555556


			0.9432443532			0.0555555556			0			0			0.0555555556


			0.9549897331			0.0555555556			0			0			0.0555555556


			0.9608843258			0.0555555556			0			0			0.0555555556


			0.9755728953			0.0555555556			0			0			0.0555555556


			0.9805366188			0.0555555556			0			0			0.0555555556


			1.0168925394			0.0555555556			0			0			0.0555555556


			1.0264175222			0.0595238095			0			0			0.0595238095


			1.0284134155			0.0595238095			0			0			0.0595238095


			1.0426502396			0.0595238095			0			0			0.0595238095


			1.055578371			0.0595238095			0			0			0.0595238095


			1.0737823409			0.0595238095			0			0			0.0595238095


			1.0752498289			0.0595238095			0			0			0.0595238095


			1.0795427789			0.0595238095			0			0			0.0595238095


			1.0807063655			0.0595238095			0			0			0.0595238095


			1.0863764545			0.0595238095			0			0			0.0595238095


			1.1067761807			0.0634920635			0			0			0.0634920635


			1.114825462			0.0674603175			0			0			0.0674603175


			1.1153620808			0.0714285714			0			0			0.0714285714


			1.1161670089			0.0753968254			0			0			0.0753968254


			1.1177138946			0.0753968254			0			0			0.0753968254


			1.1309240246			0.0753968254			0			0			0.0753968254


			1.1397782341			0.0753968254			0			0			0.0753968254


			1.1399123888			0.0793650794			0			0			0.0793650794


			1.1442053388			0.0833333333			0			0			0.0833333333


			1.1466201232			0.0833333333			0			0			0.0833333333


			1.1468884326			0.0873015873			0			0			0.0873015873


			1.1483641342			0.0873015873			0			0			0.0873015873


			1.1720684463			0.0873015873			0			0			0.0873015873


			1.2401861739			0.0873015873			0			0			0.0873015873


			1.2417604381			0.0873015873			0			0			0.0873015873


			1.2548035592			0.0873015873			0			0			0.0873015873


			1.2570568104			0.0912698413			0			0			0.0912698413


			1.2625927447			0.0912698413			0			0			0.0912698413


			1.2724161533			0.0952380952			0			0			0.0952380952


			1.3244599589			0.0952380952			0			0			0.0952380952


			1.3456728268			0.0952380952			0			0			0.0952380952


			1.3847501711			0.0952380952			0			0			0.0952380952


			1.4024640657			0.0952380952			0			0			0.0952380952


			1.4735605749			0.0992063492			0			0			0.0992063492


			1.4763039014			0.1031746032			0			0			0.1031746032


			1.4789897331			0.1071428571			0			0			0.1071428571


			1.5338261465			0.1071428571			0			0			0.1071428571


			1.5635619439			0.1111111111			0			0			0.1111111111


			1.5684599589			0.1150793651			0			0			0.1150793651


			1.6411608487			0.119047619			0			0			0.119047619


			1.6448377823			0.119047619			0			0			0.119047619


			1.7142231348			0.119047619			0			0			0.119047619


			1.7529938398			0.119047619			0			0			0.119047619


			1.7956495551			0.123015873			0			0			0.123015873


			1.8248870637			0.123015873			0			0			0.123015873


			1.8666392882			0.126984127			0			0			0.126984127


			1.8666392882			0.126984127			0			0			0.126984127


			1.8792060233			0.126984127			0			0			0.126984127


			1.9263709788			0.126984127			0			0			0.126984127


			1.9698234086			0.130952381			0			0			0.130952381


			2.0137138946			0.1349206349			0			0			0.1349206349


			2.0967008898			0.1349206349			0			0			0.1349206349


			2.1142505133			0.1349206349			0			0			0.1349206349


			2.1303901437			0.1349206349			0			0			0.1349206349


			2.1477371663			0.1388888889			0			0			0.1388888889


			2.2618644764			0.1388888889			0			0			0.1388888889


			2.3273921971			0.1428571429			0.003968254			0.003968254			0.1428571429


			2.345155373			0.1468253968			0.003968254			0.003968254			0.1468253968


			2.3977494867			0.1468253968			0.003968254			0.003968254			0.1468253968


			2.413650924			0.1468253968			0.003968254			0.003968254			0.1468253968


			2.4275674196			0.1468253968			0.003968254			0.003968254			0.1468253968


			2.4314743326			0.1507936508			0.003968254			0.003968254			0.1507936508


			2.4361752225			0.1507936508			0.003968254			0.003968254			0.1507936508


			2.4406009582			0.1507936508			0.003968254			0.003968254			0.1507936508


			2.5169500342			0.1547619048			0.003968254			0.003968254			0.1547619048


			2.5742888433			0.1547619048			0.003968254			0.003968254			0.1547619048


			2.5782614648			0.1547619048			0.003968254			0.003968254			0.1547619048


			2.6536481862			0.1547619048			0.003968254			0.0079365079			0.1587301587


			2.6881806982			0.1587301587			0.003968254			0.0079365079			0.1626984127


			2.6957344285			0.1587301587			0.003968254			0.0079365079			0.1626984127


			2.7114948665			0.1626984127			0.003968254			0.0079365079			0.1666666667


			2.8377577002			0.1626984127			0.003968254			0.0079365079			0.1666666667


			3.0170431211			0.1626984127			0.003968254			0.0079365079			0.1666666667


			3.0522354552			0.1666666667			0.003968254			0.0079365079			0.1706349206


			3.0984887064			0.1706349206			0.003968254			0.0079365079			0.1746031746


			3.1571909651			0.1746031746			0.0079365079			0.0079365079			0.1785714286


			3.3204490075			0.1785714286			0.0079365079			0.0079365079			0.1825396825


			3.3387268994			0.1785714286			0.0079365079			0.0079365079			0.1825396825


			3.7126297057			0.1785714286			0.0079365079			0.0079365079			0.1825396825


			3.7445448323			0.1825396825			0.0119047619			0.0079365079			0.1865079365


			3.8801341547			0.1865079365			0.0119047619			0.0079365079			0.1904761905


			4.1089883641			0.1904761905			0.0158730159			0.0079365079			0.1944444444


			4.2208405202			0.1944444444			0.0198412698			0.0079365079			0.1984126984


			4.2209253936			0.1944444444			0.0198412698			0.0079365079			0.1984126984


			4.3012375086			0.1944444444			0.0198412698			0.0079365079			0.1984126984


			4.3487419576			0.1944444444			0.0198412698			0.0079365079			0.1984126984


			4.5606762491			0.1984126984			0.0198412698			0.0079365079			0.2023809524


			4.5766872005			0.1984126984			0.0198412698			0.0079365079			0.2023809524


			4.9449418207			0.2023809524			0.0198412698			0.0079365079			0.2063492063


			5.0089336071			0.2023809524			0.0198412698			0.0079365079			0.2063492063


			6.313615332			0.2023809524			0.0198412698			0.0079365079			0.2063492063


			6.4112689938			0.2023809524			0.0198412698			0.0079365079			0.2063492063


			6.5089281314			0.2063492063			0.0198412698			0.0079365079			0.2103174603


			7.9575742642			0.2063492063			0.0198412698			0.0079365079			0.2103174603


			8.3111895962			0.2063492063			0.0198412698			0.0079365079			0.2103174603


			9.0464750171			0.2063492063			0.0198412698			0.0079365079			0.2103174603


			9.3010321697			0.2063492063			0.0198412698			0.0079365079			0.2103174603


			9.3368925394			0.2103174603			0.0238095238			0.0079365079			0.2142857143


			9.7961259411			0.2142857143			0.0238095238			0.0079365079			0.2182539683


			9.8343463381			0.2142857143			0.0238095238			0.0079365079			0.2182539683


			9.9590006845			0.2182539683			0.0277777778			0.0079365079			0.2222222222


			10.1525366188			0.2182539683			0.0277777778			0.0079365079			0.2222222222


			11.0866283368			0.2182539683			0.0277777778			0.0079365079			0.2222222222


			11.2174647502			0.2182539683			0.0277777778			0.0079365079			0.2222222222


			11.2195154004			0.2182539683			0.0277777778			0.0079365079			0.2222222222


			11.469615332			0.2182539683			0.0277777778			0.0079365079			0.2222222222


			13.6939876797			0.2222222222			0.0277777778			0.0079365079			0.2261904762


			13.8387077344			0.2261904762			0.0277777778			0.0079365079			0.2301587302


			14.4955975359			0.2301587302			0.0317460317			0.0079365079			0.2341269841


			16.2517535934			0.2341269841			0.0357142857			0.0079365079			0.2380952381


			16.7934346338			0.2380952381			0.0357142857			0.0079365079			0.2420634921


			16.8990718686			0.2420634921			0.0357142857			0.0079365079			0.246031746


			17.1978042437			0.246031746			0.0396825397			0.0119047619			0.25


			17.9968514716			0.25			0.0396825397			0.0119047619			0.253968254


			19.3806872005			0.253968254			0.0396825397			0.0158730159			0.2579365079


			19.4781218344			0.2579365079			0.0396825397			0.0198412698			0.2619047619


			21.6903874059			0.2579365079			0.0396825397			0.0238095238			0.2658730159


			23.5435811088			0.2579365079			0.0396825397			0.0238095238			0.2658730159


			24.6148501027			0.2619047619			0.0396825397			0.0238095238			0.2698412698


			25.4020958248			0.2658730159			0.0396825397			0.0238095238			0.2738095238


			27.4829897331			0.2698412698			0.0396825397			0.0238095238			0.2777777778


			28.0874031485			0.2738095238			0.0396825397			0.0277777778			0.2817460317


			28.0966433949			0.2738095238			0.0396825397			0.0277777778			0.2817460317








Chart 1957-1980


			0.0077809719			0.0077809719			0.0077809719			0.0077809719


			0.0084517454			0.0084517454			0.0084517454			0.0084517454


			0.0130704997			0.0130704997			0.0130704997			0.0130704997


			0.0167693361			0.0167693361			0.0167693361			0.0167693361


			0.0234250513			0.0234250513			0.0234250513			0.0234250513


			0.0250869268			0.0250869268			0.0250869268			0.0250869268


			0.0260561259			0.0260561259			0.0260561259			0.0260561259


			0.0263107461			0.0263107461			0.0263107461			0.0263107461


			0.0265653662			0.0265653662			0.0265653662			0.0265653662


			0.0279041752			0.0279041752			0.0279041752			0.0279041752


			0.0336454483			0.0336454483			0.0336454483			0.0336454483


			0.0416837782			0.0416837782			0.0416837782			0.0416837782


			0.04521013			0.04521013			0.04521013			0.04521013


			0.0466803559			0.0466803559			0.0466803559			0.0466803559


			0.0540643395			0.0540643395			0.0540643395			0.0540643395


			0.0545735797			0.0545735797			0.0545735797			0.0545735797


			0.0597015743			0.0597015743			0.0597015743			0.0597015743


			0.061779603			0.061779603			0.061779603			0.061779603


			0.0618453114			0.0618453114			0.0618453114			0.0618453114


			0.0647967146			0.0647967146			0.0647967146			0.0647967146


			0.064843258			0.064843258			0.064843258			0.064843258


			0.0693771389			0.0693771389			0.0693771389			0.0693771389


			0.0696262834			0.0696262834			0.0696262834			0.0696262834


			0.0719780972			0.0719780972			0.0719780972			0.0719780972


			0.0787488022			0.0787488022			0.0787488022			0.0787488022


			0.0798658453			0.0798658453			0.0798658453			0.0798658453


			0.0828364134			0.0828364134			0.0828364134			0.0828364134


			0.0849582478			0.0849582478			0.0849582478			0.0849582478


			0.0854565366			0.0854565366			0.0854565366			0.0854565366


			0.0859931554			0.0859931554			0.0859931554			0.0859931554


			0.087504449			0.087504449			0.087504449			0.087504449


			0.0906447639			0.0906447639			0.0906447639			0.0906447639


			0.0941765914			0.0941765914			0.0941765914			0.0941765914


			0.0945790554			0.0945790554			0.0945790554			0.0945790554


			0.1029377139			0.1029377139			0.1029377139			0.1029377139


			0.1132210815			0.1132210815			0.1132210815			0.1132210815


			0.1138151951			0.1138151951			0.1138151951			0.1138151951


			0.1209774127			0.1209774127			0.1209774127			0.1209774127


			0.1224613279			0.1224613279			0.1224613279			0.1224613279


			0.1247802875			0.1247802875			0.1247802875			0.1247802875


			0.1385817933			0.1385817933			0.1385817933			0.1385817933


			0.1587049966			0.1587049966			0.1587049966			0.1587049966


			0.1756084873			0.1756084873			0.1756084873			0.1756084873


			0.1816290212			0.1816290212			0.1816290212			0.1816290212


			0.1820287474			0.1820287474			0.1820287474			0.1820287474


			0.1832416153			0.1832416153			0.1832416153			0.1832416153


			0.1833894593			0.1833894593			0.1833894593			0.1833894593


			0.1845913758			0.1845913758			0.1845913758			0.1845913758


			0.1867214237			0.1867214237			0.1867214237			0.1867214237


			0.1923778234			0.1923778234			0.1923778234			0.1923778234


			0.2019520876			0.2019520876			0.2019520876			0.2019520876


			0.2095496235			0.2095496235			0.2095496235			0.2095496235


			0.2126160164			0.2126160164			0.2126160164			0.2126160164


			0.2185201916			0.2185201916			0.2185201916			0.2185201916


			0.2248733744			0.2248733744			0.2248733744			0.2248733744


			0.2404613279			0.2404613279			0.2404613279			0.2404613279


			0.2499657769			0.2499657769			0.2499657769			0.2499657769


			0.2613333333			0.2613333333			0.2613333333			0.2613333333


			0.268386037			0.268386037			0.268386037			0.268386037


			0.2731389459			0.2731389459			0.2731389459			0.2731389459


			0.2732731006			0.2732731006			0.2732731006			0.2732731006


			0.2755646817			0.2755646817			0.2755646817			0.2755646817


			0.2761670089			0.2761670089			0.2761670089			0.2761670089


			0.277431896			0.277431896			0.277431896			0.277431896


			0.2818453114			0.2818453114			0.2818453114			0.2818453114


			0.2987624914			0.2987624914			0.2987624914			0.2987624914


			0.2992689938			0.2992689938			0.2992689938			0.2992689938


			0.3097522245			0.3097522245			0.3097522245			0.3097522245


			0.3291581109			0.3291581109			0.3291581109			0.3291581109


			0.3435427789			0.3435427789			0.3435427789			0.3435427789


			0.3504640657			0.3504640657			0.3504640657			0.3504640657


			0.3595345654			0.3595345654			0.3595345654			0.3595345654


			0.3624366872			0.3624366872			0.3624366872			0.3624366872


			0.3628884326			0.3628884326			0.3628884326			0.3628884326


			0.3675838467			0.3675838467			0.3675838467			0.3675838467


			0.3709185489			0.3709185489			0.3709185489			0.3709185489


			0.3750965092			0.3750965092			0.3750965092			0.3750965092


			0.3800602327			0.3800602327			0.3800602327			0.3800602327


			0.4061409993			0.4061409993			0.4061409993			0.4061409993


			0.4081505818			0.4081505818			0.4081505818			0.4081505818


			0.4125256674			0.4125256674			0.4125256674			0.4125256674


			0.4178918549			0.4178918549			0.4178918549			0.4178918549


			0.4449199179			0.4449199179			0.4449199179			0.4449199179


			0.4494182067			0.4494182067			0.4494182067			0.4494182067


			0.4834004107			0.4834004107			0.4834004107			0.4834004107


			0.4857741273			0.4857741273			0.4857741273			0.4857741273


			0.4875181383			0.4875181383			0.4875181383			0.4875181383


			0.4893963039			0.4893963039			0.4893963039			0.4893963039


			0.5114880219			0.5114880219			0.5114880219			0.5114880219


			0.5281478439			0.5281478439			0.5281478439			0.5281478439


			0.5343381246			0.5343381246			0.5343381246			0.5343381246


			0.5387652293			0.5387652293			0.5387652293			0.5387652293


			0.5406433949			0.5406433949			0.5406433949			0.5406433949


			0.5459110198			0.5459110198			0.5459110198			0.5459110198


			0.5527173169			0.5527173169			0.5527173169			0.5527173169


			0.5586201232			0.5586201232			0.5586201232			0.5586201232


			0.5609993155			0.5609993155			0.5609993155			0.5609993155


			0.5760602327			0.5760602327			0.5760602327			0.5760602327


			0.5833045859			0.5833045859			0.5833045859			0.5833045859


			0.5840766598			0.5840766598			0.5840766598			0.5840766598


			0.6161724846			0.6161724846			0.6161724846			0.6161724846


			0.6172457221			0.6172457221			0.6172457221			0.6172457221


			0.6238685832			0.6238685832			0.6238685832			0.6238685832


			0.6285147159			0.6285147159			0.6285147159			0.6285147159


			0.6404845996			0.6404845996			0.6404845996			0.6404845996


			0.6559835729			0.6559835729			0.6559835729			0.6559835729


			0.659247091			0.659247091			0.659247091			0.659247091


			0.6857275838			0.6857275838			0.6857275838			0.6857275838


			0.6915509925			0.6915509925			0.6915509925			0.6915509925


			0.7016290212			0.7016290212			0.7016290212			0.7016290212


			0.7155646817			0.7155646817			0.7155646817			0.7155646817


			0.7156386037			0.7156386037			0.7156386037			0.7156386037


			0.7249007529			0.7249007529			0.7249007529			0.7249007529


			0.7281916496			0.7281916496			0.7281916496			0.7281916496


			0.732128679			0.732128679			0.732128679			0.732128679


			0.7447775496			0.7447775496			0.7447775496			0.7447775496


			0.7847200548			0.7847200548			0.7847200548			0.7847200548


			0.7934483231			0.7934483231			0.7934483231			0.7934483231


			0.8444736482			0.8444736482			0.8444736482			0.8444736482


			0.8462696783			0.8462696783			0.8462696783			0.8462696783


			0.8630910335			0.8630910335			0.8630910335			0.8630910335


			0.898568104			0.898568104			0.898568104			0.898568104


			0.9272826831			0.9272826831			0.9272826831			0.9272826831


			0.9315701574			0.9315701574			0.9315701574			0.9315701574


			0.9432443532			0.9432443532			0.9432443532			0.9432443532


			0.9549897331			0.9549897331			0.9549897331			0.9549897331


			0.9608843258			0.9608843258			0.9608843258			0.9608843258


			0.9755728953			0.9755728953			0.9755728953			0.9755728953


			0.9805366188			0.9805366188			0.9805366188			0.9805366188


			1.0168925394			1.0168925394			1.0168925394			1.0168925394


			1.0264175222			1.0264175222			1.0264175222			1.0264175222


			1.0284134155			1.0284134155			1.0284134155			1.0284134155


			1.0426502396			1.0426502396			1.0426502396			1.0426502396


			1.055578371			1.055578371			1.055578371			1.055578371


			1.0737823409			1.0737823409			1.0737823409			1.0737823409


			1.0752498289			1.0752498289			1.0752498289			1.0752498289


			1.0795427789			1.0795427789			1.0795427789			1.0795427789


			1.0807063655			1.0807063655			1.0807063655			1.0807063655


			1.0863764545			1.0863764545			1.0863764545			1.0863764545


			1.1067761807			1.1067761807			1.1067761807			1.1067761807


			1.114825462			1.114825462			1.114825462			1.114825462


			1.1153620808			1.1153620808			1.1153620808			1.1153620808


			1.1161670089			1.1161670089			1.1161670089			1.1161670089


			1.1177138946			1.1177138946			1.1177138946			1.1177138946


			1.1309240246			1.1309240246			1.1309240246			1.1309240246


			1.1397782341			1.1397782341			1.1397782341			1.1397782341


			1.1399123888			1.1399123888			1.1399123888			1.1399123888


			1.1442053388			1.1442053388			1.1442053388			1.1442053388


			1.1466201232			1.1466201232			1.1466201232			1.1466201232


			1.1468884326			1.1468884326			1.1468884326			1.1468884326


			1.1483641342			1.1483641342			1.1483641342			1.1483641342


			1.1720684463			1.1720684463			1.1720684463			1.1720684463


			1.2401861739			1.2401861739			1.2401861739			1.2401861739


			1.2417604381			1.2417604381			1.2417604381			1.2417604381


			1.2548035592			1.2548035592			1.2548035592			1.2548035592


			1.2570568104			1.2570568104			1.2570568104			1.2570568104


			1.2625927447			1.2625927447			1.2625927447			1.2625927447


			1.2724161533			1.2724161533			1.2724161533			1.2724161533


			1.3244599589			1.3244599589			1.3244599589			1.3244599589


			1.3456728268			1.3456728268			1.3456728268			1.3456728268


			1.3847501711			1.3847501711			1.3847501711			1.3847501711


			1.4024640657			1.4024640657			1.4024640657			1.4024640657


			1.4735605749			1.4735605749			1.4735605749			1.4735605749


			1.4763039014			1.4763039014			1.4763039014			1.4763039014


			1.4789897331			1.4789897331			1.4789897331			1.4789897331


			1.5338261465			1.5338261465			1.5338261465			1.5338261465


			1.5635619439			1.5635619439			1.5635619439			1.5635619439


			1.5684599589			1.5684599589			1.5684599589			1.5684599589


			1.6411608487			1.6411608487			1.6411608487			1.6411608487


			1.6448377823			1.6448377823			1.6448377823			1.6448377823


			1.7142231348			1.7142231348			1.7142231348			1.7142231348


			1.7529938398			1.7529938398			1.7529938398			1.7529938398


			1.7956495551			1.7956495551			1.7956495551			1.7956495551


			1.8248870637			1.8248870637			1.8248870637			1.8248870637


			1.8666392882			1.8666392882			1.8666392882			1.8666392882


			1.8666392882			1.8666392882			1.8666392882			1.8666392882


			1.8792060233			1.8792060233			1.8792060233			1.8792060233


			1.9263709788			1.9263709788			1.9263709788			1.9263709788


			1.9698234086			1.9698234086			1.9698234086			1.9698234086


			2.0137138946			2.0137138946			2.0137138946			2.0137138946


			2.0967008898			2.0967008898			2.0967008898			2.0967008898


			2.1142505133			2.1142505133			2.1142505133			2.1142505133


			2.1303901437			2.1303901437			2.1303901437			2.1303901437


			2.1477371663			2.1477371663			2.1477371663			2.1477371663


			2.2618644764			2.2618644764			2.2618644764			2.2618644764


			2.3273921971			2.3273921971			2.3273921971			2.3273921971


			2.345155373			2.345155373			2.345155373			2.345155373


			2.3977494867			2.3977494867			2.3977494867			2.3977494867


			2.413650924			2.413650924			2.413650924			2.413650924


			2.4275674196			2.4275674196			2.4275674196			2.4275674196


			2.4314743326			2.4314743326			2.4314743326			2.4314743326


			2.4361752225			2.4361752225			2.4361752225			2.4361752225


			2.4406009582			2.4406009582			2.4406009582			2.4406009582


			2.5169500342			2.5169500342			2.5169500342			2.5169500342


			2.5742888433			2.5742888433			2.5742888433			2.5742888433


			2.5782614648			2.5782614648			2.5782614648			2.5782614648


			2.6536481862			2.6536481862			2.6536481862			2.6536481862


			2.6881806982			2.6881806982			2.6881806982			2.6881806982


			2.6957344285			2.6957344285			2.6957344285			2.6957344285


			2.7114948665			2.7114948665			2.7114948665			2.7114948665


			2.8377577002			2.8377577002			2.8377577002			2.8377577002


			3.0170431211			3.0170431211			3.0170431211			3.0170431211


			3.0522354552			3.0522354552			3.0522354552			3.0522354552


			3.0984887064			3.0984887064			3.0984887064			3.0984887064


			3.1571909651			3.1571909651			3.1571909651			3.1571909651


			3.3204490075			3.3204490075			3.3204490075			3.3204490075


			3.3387268994			3.3387268994			3.3387268994			3.3387268994


			3.7126297057			3.7126297057			3.7126297057			3.7126297057


			3.7445448323			3.7445448323			3.7445448323			3.7445448323


			3.8801341547			3.8801341547			3.8801341547			3.8801341547


			4.1089883641			4.1089883641			4.1089883641			4.1089883641


			4.2208405202			4.2208405202			4.2208405202			4.2208405202


			4.2209253936			4.2209253936			4.2209253936			4.2209253936


			4.3012375086			4.3012375086			4.3012375086			4.3012375086


			4.3487419576			4.3487419576			4.3487419576			4.3487419576


			4.5606762491			4.5606762491			4.5606762491			4.5606762491


			4.5766872005			4.5766872005			4.5766872005			4.5766872005


			4.9449418207			4.9449418207			4.9449418207			4.9449418207


			5.0089336071			5.0089336071			5.0089336071			5.0089336071


			6.313615332			6.313615332			6.313615332			6.313615332


			6.4112689938			6.4112689938			6.4112689938			6.4112689938


			6.5089281314			6.5089281314			6.5089281314			6.5089281314


			7.9575742642			7.9575742642			7.9575742642			7.9575742642


			8.3111895962			8.3111895962			8.3111895962			8.3111895962


			9.0464750171			9.0464750171			9.0464750171			9.0464750171


			9.3010321697			9.3010321697			9.3010321697			9.3010321697


			9.3368925394			9.3368925394			9.3368925394			9.3368925394


			9.7961259411			9.7961259411			9.7961259411			9.7961259411


			9.8343463381			9.8343463381			9.8343463381			9.8343463381


			9.9590006845			9.9590006845			9.9590006845			9.9590006845


			10.1525366188			10.1525366188			10.1525366188			10.1525366188


			11.0866283368			11.0866283368			11.0866283368			11.0866283368


			11.2174647502			11.2174647502			11.2174647502			11.2174647502


			11.2195154004			11.2195154004			11.2195154004			11.2195154004


			11.469615332			11.469615332			11.469615332			11.469615332


			13.6939876797			13.6939876797			13.6939876797			13.6939876797


			13.8387077344			13.8387077344			13.8387077344			13.8387077344


			14.4955975359			14.4955975359			14.4955975359			14.4955975359


			16.2517535934			16.2517535934			16.2517535934			16.2517535934


			16.7934346338			16.7934346338			16.7934346338			16.7934346338


			16.8990718686			16.8990718686			16.8990718686			16.8990718686


			17.1978042437			17.1978042437			17.1978042437			17.1978042437


			17.9968514716			17.9968514716			17.9968514716			17.9968514716


			19.3806872005			19.3806872005			19.3806872005			19.3806872005


			19.4781218344			19.4781218344			19.4781218344			19.4781218344


			21.6903874059			21.6903874059			21.6903874059			21.6903874059


			23.5435811088			23.5435811088			23.5435811088			23.5435811088


			24.6148501027			24.6148501027			24.6148501027			24.6148501027


			25.4020958248			25.4020958248			25.4020958248			25.4020958248


			27.4829897331			27.4829897331			27.4829897331			27.4829897331


			28.0874031485			28.0874031485			28.0874031485			28.0874031485


			28.0966433949			28.0966433949			28.0966433949			28.0966433949
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0.003968254


0.003968254


0


0


0.003968254


0.003968254


0


0


0.003968254


0.003968254


0


0


0.003968254


0.003968254


0


0


0.003968254


0.003968254


0


0


0.003968254


0.003968254


0


0


0.003968254


0.0079365079


0


0


0.0079365079


0.0079365079


0


0


0.0079365079


0.0079365079


0


0


0.0079365079


0.0079365079


0


0


0.0079365079


0.0079365079


0


0


0.0079365079


0.0079365079


0


0


0.0079365079


0.0079365079


0


0


0.0079365079


0.0079365079


0


0


0.0079365079


0.0079365079


0


0


0.0079365079


0.0079365079


0


0


0.0079365079


0.0079365079


0


0


0.0079365079


0.0079365079


0


0


0.0079365079


0.0119047619


0


0


0.0119047619


0.0119047619


0


0


0.0119047619


0.0119047619


0


0


0.0119047619


0.0119047619


0


0


0.0119047619


0.0119047619


0


0


0.0119047619


0.0119047619


0


0


0.0119047619


0.0119047619


0


0


0.0119047619


0.0119047619


0


0


0.0119047619


0.0119047619


0


0


0.0119047619


0.0119047619


0


0


0.0119047619


0.0119047619


0


0


0.0119047619


0.0119047619


0


0


0.0119047619


0.0119047619


0


0


0.0119047619


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0158730159


0


0


0.0158730159


0.0198412698


0


0


0.0198412698


0.0198412698


0


0


0.0198412698


0.0198412698


0


0


0.0198412698


0.0198412698


0


0


0.0198412698


0.0198412698


0


0


0.0198412698


0.0198412698


0


0


0.0198412698


0.0238095238


0


0


0.0238095238


0.0238095238


0


0


0.0238095238


0.0238095238


0


0


0.0238095238


0.0238095238


0


0


0.0238095238


0.0277777778


0


0


0.0277777778


0.0277777778


0


0


0.0277777778


0.0317460317


0


0


0.0317460317


0.0357142857


0


0


0.0357142857


0.0357142857


0


0


0.0357142857


0.0357142857


0


0


0.0357142857


0.0357142857


0


0


0.0357142857


0.0396825397


0


0


0.0396825397


0.0396825397


0


0


0.0396825397


0.0396825397


0


0


0.0396825397


0.0396825397


0


0


0.0396825397


0.0436507937


0


0


0.0436507937


0.0436507937


0


0


0.0436507937


0.0436507937


0


0


0.0436507937


0.0476190476


0


0


0.0476190476


0.0476190476


0


0


0.0476190476


0.0476190476


0


0


0.0476190476


0.0515873016


0


0


0.0515873016


0.0515873016


0


0


0.0515873016


0.0515873016


0


0


0.0515873016


0.0515873016


0


0


0.0515873016


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0555555556


0


0


0.0555555556


0.0595238095


0


0


0.0595238095


0.0595238095


0


0


0.0595238095


0.0595238095


0


0


0.0595238095


0.0595238095


0


0


0.0595238095


0.0595238095


0


0


0.0595238095


0.0595238095


0


0


0.0595238095


0.0595238095


0


0


0.0595238095


0.0595238095


0


0


0.0595238095


0.0595238095


0


0


0.0595238095


0.0634920635


0


0


0.0634920635


0.0674603175


0


0


0.0674603175


0.0714285714


0


0


0.0714285714


0.0753968254


0


0


0.0753968254


0.0753968254


0


0


0.0753968254


0.0753968254


0


0


0.0753968254


0.0753968254


0


0


0.0753968254


0.0793650794


0


0


0.0793650794


0.0833333333


0


0


0.0833333333


0.0833333333


0


0


0.0833333333


0.0873015873


0


0


0.0873015873


0.0873015873


0


0


0.0873015873


0.0873015873


0


0


0.0873015873


0.0873015873


0


0


0.0873015873


0.0873015873


0


0


0.0873015873


0.0873015873


0


0


0.0873015873


0.0912698413


0


0


0.0912698413


0.0912698413


0


0


0.0912698413


0.0952380952


0


0


0.0952380952


0.0952380952


0


0


0.0952380952


0.0952380952


0


0


0.0952380952


0.0952380952


0


0


0.0952380952


0.0952380952


0


0


0.0952380952


0.0992063492


0


0


0.0992063492


0.1031746032


0


0


0.1031746032


0.1071428571


0


0


0.1071428571


0.1071428571


0


0


0.1071428571


0.1111111111


0


0


0.1111111111


0.1150793651


0


0


0.1150793651


0.119047619


0


0


0.119047619


0.119047619


0


0


0.119047619


0.119047619


0


0


0.119047619


0.119047619


0


0


0.119047619


0.123015873


0


0


0.123015873


0.123015873


0


0


0.123015873


0.126984127


0


0


0.126984127


0.126984127


0


0


0.126984127


0.126984127


0


0


0.126984127


0.126984127


0


0


0.126984127


0.130952381


0


0


0.130952381


0.1349206349


0


0


0.1349206349


0.1349206349


0


0


0.1349206349


0.1349206349


0


0


0.1349206349


0.1349206349


0


0


0.1349206349


0.1388888889


0


0


0.1388888889


0.1388888889


0


0


0.1388888889


0.1428571429


0.003968254


0.003968254


0.1428571429


0.1468253968


0.003968254


0.003968254


0.1468253968


0.1468253968


0.003968254


0.003968254


0.1468253968


0.1468253968


0.003968254


0.003968254


0.1468253968


0.1468253968


0.003968254


0.003968254


0.1468253968


0.1507936508


0.003968254


0.003968254


0.1507936508


0.1507936508


0.003968254


0.003968254


0.1507936508


0.1507936508


0.003968254


0.003968254


0.1507936508


0.1547619048


0.003968254


0.003968254


0.1547619048


0.1547619048


0.003968254


0.003968254


0.1547619048


0.1547619048


0.003968254


0.003968254


0.1547619048


0.1547619048


0.003968254


0.0079365079


0.1587301587


0.1587301587


0.003968254


0.0079365079


0.1626984127


0.1587301587


0.003968254


0.0079365079


0.1626984127


0.1626984127


0.003968254


0.0079365079


0.1666666667


0.1626984127


0.003968254


0.0079365079


0.1666666667


0.1626984127


0.003968254


0.0079365079


0.1666666667


0.1666666667


0.003968254


0.0079365079


0.1706349206


0.1706349206


0.003968254


0.0079365079


0.1746031746


0.1746031746


0.0079365079


0.0079365079


0.1785714286


0.1785714286


0.0079365079


0.0079365079


0.1825396825


0.1785714286


0.0079365079


0.0079365079


0.1825396825


0.1785714286


0.0079365079


0.0079365079


0.1825396825


0.1825396825


0.0119047619


0.0079365079


0.1865079365


0.1865079365


0.0119047619


0.0079365079


0.1904761905


0.1904761905


0.0158730159


0.0079365079


0.1944444444


0.1944444444


0.0198412698


0.0079365079


0.1984126984


0.1944444444


0.0198412698


0.0079365079


0.1984126984


0.1944444444


0.0198412698


0.0079365079


0.1984126984


0.1944444444


0.0198412698


0.0079365079


0.1984126984


0.1984126984


0.0198412698


0.0079365079


0.2023809524


0.1984126984


0.0198412698


0.0079365079


0.2023809524


0.2023809524


0.0198412698


0.0079365079


0.2063492063


0.2023809524


0.0198412698


0.0079365079


0.2063492063


0.2023809524


0.0198412698


0.0079365079


0.2063492063


0.2023809524


0.0198412698


0.0079365079


0.2063492063


0.2063492063


0.0198412698


0.0079365079


0.2103174603


0.2063492063


0.0198412698


0.0079365079


0.2103174603


0.2063492063


0.0198412698


0.0079365079


0.2103174603


0.2063492063


0.0198412698


0.0079365079


0.2103174603


0.2063492063


0.0198412698


0.0079365079


0.2103174603


0.2103174603


0.0238095238


0.0079365079


0.2142857143


0.2142857143


0.0238095238


0.0079365079


0.2182539683


0.2142857143


0.0238095238


0.0079365079


0.2182539683


0.2182539683


0.0277777778


0.0079365079


0.2222222222


0.2182539683


0.0277777778


0.0079365079


0.2222222222


0.2182539683


0.0277777778


0.0079365079


0.2222222222


0.2182539683


0.0277777778


0.0079365079


0.2222222222


0.2182539683


0.0277777778


0.0079365079


0.2222222222


0.2182539683


0.0277777778


0.0079365079


0.2222222222


0.2222222222


0.0277777778


0.0079365079


0.2261904762


0.2261904762


0.0277777778


0.0079365079


0.2301587302


0.2301587302


0.0317460317


0.0079365079


0.2341269841


0.2341269841


0.0357142857


0.0079365079


0.2380952381


0.2380952381


0.0357142857


0.0079365079


0.2420634921


0.2420634921


0.0357142857


0.0079365079


0.246031746


0.246031746


0.0396825397


0.0119047619


0.25


0.25


0.0396825397


0.0119047619


0.253968254


0.253968254


0.0396825397


0.0158730159


0.2579365079


0.2579365079


0.0396825397


0.0198412698


0.2619047619


0.2579365079


0.0396825397


0.0238095238


0.2658730159


0.2579365079


0.0396825397


0.0238095238


0.2658730159


0.2619047619


0.0396825397


0.0238095238


0.2698412698


0.2658730159


0.0396825397


0.0238095238


0.2738095238


0.2698412698


0.0396825397


0.0238095238


0.2777777778


0.2738095238


0.0396825397


0.0277777778


0.2817460317


0.2738095238


0.0396825397


0.0277777778


0.2817460317





1963 v 1972


			verm_fiber 1963-1980			Discrete Pleural 1963-1980			verm_fiber 1972-1980			Discrete Pleural 1972-1980


			0.0077809719			0			0.0077809719			0


			0.0084517454			0.003968254			0.0084517454			0.0085470085


			0.0130704997			0.003968254			0.0130704997			0.0085470085


			0.0167693361			0.003968254			0.0167693361			0.0085470085


			0.0234250513			0.003968254			0.0234250513			0.0085470085


			0.0250869268			0.003968254			0.0250869268			0.0085470085


			0.0260561259			0.003968254			0.0260561259			0.0085470085


			0.0263107461			0.003968254			0.0263107461			0.0085470085


			0.0265653662			0.003968254			0.0265653662			0.0085470085


			0.0279041752			0.003968254			0.0279041752			0.0085470085


			0.0336454483			0.003968254			0.0336454483			0.0085470085


			0.0416837782			0.003968254			0.0416837782			0.0085470085


			0.04521013			0.003968254			0.04521013			0.0085470085


			0.0466803559			0.003968254			0.0466803559			0.0085470085


			0.0540643395			0.003968254			0.0540643395			0.0085470085


			0.0545735797			0.003968254			0.0545735797			0.0085470085


			0.0597015743			0.003968254			0.0597015743			0.0085470085


			0.061779603			0.003968254			0.061779603			0.0085470085


			0.0618453114			0.003968254			0.0618453114			0.0085470085


			0.0647967146			0.003968254			0.0647967146			0.0085470085


			0.064843258			0.003968254			0.064843258			0.0085470085


			0.0693771389			0.003968254			0.0693771389			0.0085470085


			0.0696262834			0.003968254			0.0696262834			0.0085470085


			0.0719780972			0.003968254			0.0719780972			0.0085470085


			0.0787488022			0.003968254			0.0787488022			0.0085470085


			0.0798658453			0.0079365079			0.0798658453			0.0170940171


			0.0828364134			0.0079365079			0.0828364134			0.0170940171


			0.0849582478			0.0079365079			0.0849582478			0.0170940171


			0.0854565366			0.0079365079			0.0854565366			0.0170940171


			0.0859931554			0.0079365079			0.0859931554			0.0170940171


			0.087504449			0.0079365079			0.087504449			0.0170940171


			0.0906447639			0.0079365079			0.0906447639			0.0170940171


			0.0941765914			0.0079365079			0.0941765914			0.0170940171


			0.0945790554			0.0079365079			0.0945790554			0.0170940171


			0.1029377139			0.0079365079			0.1029377139			0.0170940171


			0.1132210815			0.0079365079			0.1132210815			0.0170940171


			0.1138151951			0.0079365079			0.1138151951			0.0170940171


			0.1209774127			0.0119047619			0.1209774127			0.0256410256


			0.1224613279			0.0119047619			0.1224613279			0.0256410256


			0.1247802875			0.0119047619			0.1247802875			0.0256410256


			0.1385817933			0.0119047619			0.1385817933			0.0256410256


			0.1587049966			0.0119047619			0.1587049966			0.0256410256


			0.1756084873			0.0119047619			0.1756084873			0.0256410256


			0.1816290212			0.0119047619			0.1816290212			0.0256410256


			0.1820287474			0.0119047619			0.1820287474			0.0256410256


			0.1832416153			0.0119047619			0.1832416153			0.0256410256


			0.1833894593			0.0119047619			0.1845913758			0.0256410256


			0.1845913758			0.0119047619			0.1867214237			0.0256410256


			0.1867214237			0.0119047619			0.1923778234			0.0256410256


			0.1923778234			0.0119047619			0.2019520876			0.0341880342


			0.2019520876			0.0158730159			0.2095496235			0.0341880342


			0.2095496235			0.0158730159			0.2126160164			0.0341880342


			0.2126160164			0.0158730159			0.2185201916			0.0341880342


			0.2185201916			0.0158730159			0.2248733744			0.0341880342


			0.2248733744			0.0158730159			0.2404613279			0.0341880342


			0.2404613279			0.0158730159			0.2613333333			0.0341880342


			0.2499657769			0.0158730159			0.268386037			0.0341880342


			0.2613333333			0.0158730159			0.2731389459			0.0341880342


			0.268386037			0.0158730159			0.2732731006			0.0341880342


			0.2731389459			0.0158730159			0.2755646817			0.0341880342


			0.2732731006			0.0158730159			0.2761670089			0.0341880342


			0.2755646817			0.0158730159			0.277431896			0.0341880342


			0.2761670089			0.0158730159			0.2818453114			0.0341880342


			0.277431896			0.0158730159			0.2987624914			0.0341880342


			0.2818453114			0.0158730159			0.2992689938			0.0341880342


			0.2987624914			0.0158730159			0.3097522245			0.0341880342


			0.2992689938			0.0158730159			0.3291581109			0.0341880342


			0.3097522245			0.0158730159			0.3435427789			0.0341880342


			0.3291581109			0.0158730159			0.3504640657			0.0341880342


			0.3435427789			0.0158730159			0.3595345654			0.0341880342


			0.3504640657			0.0158730159			0.3624366872			0.0341880342


			0.3595345654			0.0158730159			0.3628884326			0.0341880342


			0.3624366872			0.0158730159			0.3675838467			0.0341880342


			0.3628884326			0.0158730159			0.3750965092			0.0341880342


			0.3675838467			0.0158730159			0.3800602327			0.0341880342


			0.3709185489			0.0158730159			0.4061409993			0.0341880342


			0.3750965092			0.0158730159			0.4081505818			0.0341880342


			0.3800602327			0.0158730159			0.4125256674			0.0341880342


			0.4061409993			0.0158730159			0.4449199179			0.0427350427


			0.4081505818			0.0158730159			0.5114880219			0.0512820513


			0.4125256674			0.0158730159			0.5281478439			0.0512820513


			0.4178918549			0.0158730159			0.5459110198			0.0512820513


			0.4449199179			0.0198412698			0.5609993155			0.0512820513


			0.4494182067			0.0198412698			0.6238685832			0.0512820513


			0.4834004107			0.0198412698			0.6404845996			0.0512820513


			0.4857741273			0.0198412698			0.659247091			0.0598290598


			0.4875181383			0.0198412698			0.6857275838			0.0598290598


			0.4893963039			0.0198412698			0.6915509925			0.0598290598


			0.5114880219			0.0238095238			0.7155646817			0.0598290598


			0.5281478439			0.0238095238			0.7156386037			0.0598290598


			0.5343381246			0.0238095238			0.7249007529			0.0598290598


			0.5387652293			0.0238095238			0.732128679			0.0598290598


			0.5406433949			0.0277777778			0.7447775496			0.0598290598


			0.5459110198			0.0277777778			0.7847200548			0.0598290598


			0.5527173169			0.0317460317			0.7934483231			0.0598290598


			0.5586201232			0.0357142857			0.8444736482			0.0598290598


			0.5609993155			0.0357142857			0.8462696783			0.0598290598


			0.5760602327			0.0357142857			0.8630910335			0.0598290598


			0.5833045859			0.0357142857			0.9272826831			0.0598290598


			0.5840766598			0.0396825397			0.9608843258			0.0598290598


			0.6161724846			0.0396825397			1.0737823409			0.0598290598


			0.6172457221			0.0396825397			1.0807063655			0.0598290598


			0.6238685832			0.0396825397			1.0863764545			0.0598290598


			0.6285147159			0.0436507937			1.1177138946			0.0598290598


			0.6404845996			0.0436507937			1.2417604381			0.0598290598


			0.6559835729			0.0436507937			1.4024640657			0.0598290598


			0.659247091			0.0476190476			1.4789897331			0.0683760684


			0.6857275838			0.0476190476			1.5635619439			0.0769230769


			0.6915509925			0.0476190476			1.6448377823			0.0769230769


			0.7016290212			0.0515873016			1.7529938398			0.0769230769


			0.7155646817			0.0515873016			2.0137138946			0.0854700855


			0.7156386037			0.0515873016			2.1303901437			0.0854700855


			0.7249007529			0.0515873016			2.345155373			0.094017094


			0.7281916496			0.0555555556			2.5169500342			0.1025641026


			0.732128679			0.0555555556			3.0170431211			0.1025641026


			0.7447775496			0.0555555556			3.1571909651			0.1111111111


			0.7847200548			0.0555555556			4.3012375086			0.1111111111


			0.7934483231			0.0555555556


			0.8419931554			0.0595238095


			0.8444736482			0.0595238095


			0.8462696783			0.0595238095


			0.8526872005			0.0595238095


			0.8529555099			0.0595238095


			0.8529555099			0.0634920635


			0.8529555099			0.0634920635


			0.8530896646			0.0634920635


			0.8534921287			0.0634920635


			0.8534921287			0.0674603175


			0.8536262834			0.0714285714


			0.8537604381			0.0753968254


			0.8537604381			0.0753968254


			0.8537604381			0.0753968254


			0.8538945927			0.0753968254


			0.8538945927			0.0793650794


			0.8538945927			0.0793650794


			0.8540287474			0.0833333333


			0.8544312115			0.0833333333


			0.8544312115			0.0873015873


			0.8545653662			0.0873015873


			0.8545653662			0.0873015873


			0.8546995209			0.0912698413


			0.8548336756			0.0952380952


			0.8548336756			0.0952380952


			0.8630910335			0.0952380952


			0.9272826831			0.0952380952


			0.9432443532			0.0952380952


			0.9549897331			0.0952380952


			0.9608843258			0.0952380952


			1.0284134155			0.0952380952


			1.055578371			0.0952380952


			1.0737823409			0.0952380952


			1.0807063655			0.0952380952


			1.0863764545			0.0952380952


			1.1177138946			0.0952380952


			1.1720684463			0.0952380952


			1.2401861739			0.0952380952


			1.2417604381			0.0952380952


			1.2570568104			0.0992063492


			1.2625927447			0.0992063492


			1.2724161533			0.1031746032


			1.3244599589			0.1031746032


			1.3456728268			0.1031746032


			1.3847501711			0.1031746032


			1.4024640657			0.1031746032


			1.4763039014			0.1071428571


			1.4789897331			0.1111111111


			1.5338261465			0.1111111111


			1.5635619439			0.1150793651


			1.5684599589			0.119047619


			1.6411608487			0.123015873


			1.6448377823			0.123015873


			1.7142231348			0.123015873


			1.7529938398			0.123015873


			1.7889801506			0.123015873


			1.8248870637			0.123015873


			1.8666392882			0.126984127


			1.8666392882			0.126984127


			1.8792060233			0.126984127


			1.9144969199			0.130952381


			1.9184120465			0.130952381


			1.9263709788			0.130952381


			1.9698234086			0.1349206349


			2.0137138946			0.1388888889


			2.0967008898			0.1388888889


			2.1142505133			0.1388888889


			2.1303901437			0.1388888889


			2.1477371663			0.1428571429


			2.2618644764			0.1428571429


			2.345155373			0.1468253968


			2.3977494867			0.1468253968


			2.4275674196			0.1468253968


			2.4314743326			0.1507936508


			2.4361752225			0.1507936508


			2.4406009582			0.1507936508


			2.4867857632			0.1547619048


			2.5169500342			0.1587301587


			2.5690924025			0.1587301587


			2.5742888433			0.1587301587


			2.6536481862			0.1587301587


			2.6881806982			0.1626984127


			2.8377577002			0.1626984127


			2.8415770021			0.1626984127


			2.9486899384			0.1626984127


			2.9497932923			0.1666666667


			2.9498781656			0.1666666667


			3.0170431211			0.1666666667


			3.0522354552			0.1706349206


			3.0984887064			0.1746031746


			3.1571909651			0.1785714286


			3.2896290212			0.1825396825


			3.3204490075			0.1865079365


			3.7126297057			0.1865079365


			3.7445448323			0.1904761905


			3.8801341547			0.1944444444


			4.1089883641			0.1984126984


			4.111266256			0.2023809524


			4.2600903491			0.2023809524


			4.3012375086			0.2023809524


			4.5766872005			0.2023809524


			4.6291471595			0.2063492063


			5.0089336071			0.2063492063


			6.313615332			0.2063492063


			6.3413689254			0.2103174603


			6.4112689938			0.2103174603


			7.9575742642			0.2103174603


			8.3111895962			0.2103174603


			8.527008898			0.2142857143


			9.3010321697			0.2142857143


			9.3368925394			0.2182539683


			9.5155947981			0.2222222222


			9.8343463381			0.2222222222


			9.9590006845			0.2261904762


			10.1525366188			0.2261904762


			10.4959342916			0.2301587302


			10.8701026694			0.2301587302


			11.0293278576			0.2341269841


			11.2174647502			0.2341269841


			11.2195154004			0.2341269841


			11.3184229979			0.2341269841


			12.9838138261			0.2380952381


			14.4955975359			0.2420634921


			15.2630581793			0.246031746


			15.2694428474			0.25


			15.9559561944			0.25


			16.2517535934			0.253968254


			16.8990718686			0.2579365079


			17.2901355236			0.2579365079


			18.0922067077			0.2619047619


			19.0234715948			0.2658730159


			19.0234715948			0.2698412698


			19.0255249829			0.2738095238


			19.0327118412			0.2738095238








1957 v 1963


			verm_fiber 1963-1980			Discrete Pleural 1963-1980			verm_fiber 1957-1980			Discrete Pleural 1957-1980


			0.0077809719			0			0.0077809719			0


			0.0084517454			0.003968254			0.0084517454			0.003968254


			0.0130704997			0.003968254			0.0130704997			0.003968254


			0.0167693361			0.003968254			0.0167693361			0.003968254


			0.0234250513			0.003968254			0.0234250513			0.003968254


			0.0250869268			0.003968254			0.0250869268			0.003968254


			0.0260561259			0.003968254			0.0260561259			0.003968254


			0.0263107461			0.003968254			0.0263107461			0.003968254


			0.0265653662			0.003968254			0.0265653662			0.003968254


			0.0279041752			0.003968254			0.0279041752			0.003968254


			0.0336454483			0.003968254			0.0336454483			0.003968254


			0.0416837782			0.003968254			0.0416837782			0.003968254


			0.04521013			0.003968254			0.04521013			0.003968254


			0.0466803559			0.003968254			0.0466803559			0.003968254


			0.0540643395			0.003968254			0.0540643395			0.003968254


			0.0545735797			0.003968254			0.0545735797			0.003968254


			0.0597015743			0.003968254			0.0597015743			0.003968254


			0.061779603			0.003968254			0.061779603			0.003968254


			0.0618453114			0.003968254			0.0618453114			0.003968254


			0.0647967146			0.003968254			0.0647967146			0.003968254


			0.064843258			0.003968254			0.064843258			0.003968254


			0.0693771389			0.003968254			0.0693771389			0.003968254


			0.0696262834			0.003968254			0.0696262834			0.003968254


			0.0719780972			0.003968254			0.0719780972			0.003968254


			0.0787488022			0.003968254			0.0787488022			0.003968254


			0.0798658453			0.0079365079			0.0798658453			0.0079365079


			0.0828364134			0.0079365079			0.0828364134			0.0079365079


			0.0849582478			0.0079365079			0.0849582478			0.0079365079


			0.0854565366			0.0079365079			0.0854565366			0.0079365079


			0.0859931554			0.0079365079			0.0859931554			0.0079365079


			0.087504449			0.0079365079			0.087504449			0.0079365079


			0.0906447639			0.0079365079			0.0906447639			0.0079365079


			0.0941765914			0.0079365079			0.0941765914			0.0079365079


			0.0945790554			0.0079365079			0.0945790554			0.0079365079


			0.1029377139			0.0079365079			0.1029377139			0.0079365079


			0.1132210815			0.0079365079			0.1132210815			0.0079365079


			0.1138151951			0.0079365079			0.1138151951			0.0079365079


			0.1209774127			0.0119047619			0.1209774127			0.0119047619


			0.1224613279			0.0119047619			0.1224613279			0.0119047619


			0.1247802875			0.0119047619			0.1247802875			0.0119047619


			0.1385817933			0.0119047619			0.1385817933			0.0119047619


			0.1587049966			0.0119047619			0.1587049966			0.0119047619


			0.1756084873			0.0119047619			0.1756084873			0.0119047619


			0.1816290212			0.0119047619			0.1816290212			0.0119047619


			0.1820287474			0.0119047619			0.1820287474			0.0119047619


			0.1832416153			0.0119047619			0.1832416153			0.0119047619


			0.1833894593			0.0119047619			0.1833894593			0.0119047619


			0.1845913758			0.0119047619			0.1845913758			0.0119047619


			0.1867214237			0.0119047619			0.1867214237			0.0119047619


			0.1923778234			0.0119047619			0.1923778234			0.0119047619


			0.2019520876			0.0158730159			0.2019520876			0.0158730159


			0.2095496235			0.0158730159			0.2095496235			0.0158730159


			0.2126160164			0.0158730159			0.2126160164			0.0158730159


			0.2185201916			0.0158730159			0.2185201916			0.0158730159


			0.2248733744			0.0158730159			0.2248733744			0.0158730159


			0.2404613279			0.0158730159			0.2404613279			0.0158730159


			0.2499657769			0.0158730159			0.2499657769			0.0158730159


			0.2613333333			0.0158730159			0.2613333333			0.0158730159


			0.268386037			0.0158730159			0.268386037			0.0158730159


			0.2731389459			0.0158730159			0.2731389459			0.0158730159


			0.2732731006			0.0158730159			0.2732731006			0.0158730159


			0.2755646817			0.0158730159			0.2755646817			0.0158730159


			0.2761670089			0.0158730159			0.2761670089			0.0158730159


			0.277431896			0.0158730159			0.277431896			0.0158730159


			0.2818453114			0.0158730159			0.2818453114			0.0158730159


			0.2987624914			0.0158730159			0.2987624914			0.0158730159


			0.2992689938			0.0158730159			0.2992689938			0.0158730159


			0.3097522245			0.0158730159			0.3097522245			0.0158730159


			0.3291581109			0.0158730159			0.3291581109			0.0158730159


			0.3435427789			0.0158730159			0.3435427789			0.0158730159


			0.3504640657			0.0158730159			0.3504640657			0.0158730159


			0.3595345654			0.0158730159			0.3595345654			0.0158730159


			0.3624366872			0.0158730159			0.3624366872			0.0158730159


			0.3628884326			0.0158730159			0.3628884326			0.0158730159


			0.3675838467			0.0158730159			0.3675838467			0.0158730159


			0.3709185489			0.0158730159			0.3709185489			0.0158730159


			0.3750965092			0.0158730159			0.3750965092			0.0158730159


			0.3800602327			0.0158730159			0.3800602327			0.0158730159


			0.4061409993			0.0158730159			0.4061409993			0.0158730159


			0.4081505818			0.0158730159			0.4081505818			0.0158730159


			0.4125256674			0.0158730159			0.4125256674			0.0158730159


			0.4178918549			0.0158730159			0.4178918549			0.0158730159


			0.4449199179			0.0198412698			0.4449199179			0.0198412698


			0.4494182067			0.0198412698			0.4494182067			0.0198412698


			0.4834004107			0.0198412698			0.4834004107			0.0198412698


			0.4857741273			0.0198412698			0.4857741273			0.0198412698


			0.4875181383			0.0198412698			0.4875181383			0.0198412698


			0.4893963039			0.0198412698			0.4893963039			0.0198412698


			0.5114880219			0.0238095238			0.5114880219			0.0238095238


			0.5281478439			0.0238095238			0.5281478439			0.0238095238


			0.5343381246			0.0238095238			0.5343381246			0.0238095238


			0.5387652293			0.0238095238			0.5387652293			0.0238095238


			0.5406433949			0.0277777778			0.5406433949			0.0277777778


			0.5459110198			0.0277777778			0.5459110198			0.0277777778


			0.5527173169			0.0317460317			0.5527173169			0.0317460317


			0.5586201232			0.0357142857			0.5586201232			0.0357142857


			0.5609993155			0.0357142857			0.5609993155			0.0357142857


			0.5760602327			0.0357142857			0.5760602327			0.0357142857


			0.5833045859			0.0357142857			0.5833045859			0.0357142857


			0.5840766598			0.0396825397			0.5840766598			0.0396825397


			0.6161724846			0.0396825397			0.6161724846			0.0396825397


			0.6172457221			0.0396825397			0.6172457221			0.0396825397


			0.6238685832			0.0396825397			0.6238685832			0.0396825397


			0.6285147159			0.0436507937			0.6285147159			0.0436507937


			0.6404845996			0.0436507937			0.6404845996			0.0436507937


			0.6559835729			0.0436507937			0.6559835729			0.0436507937


			0.659247091			0.0476190476			0.659247091			0.0476190476


			0.6857275838			0.0476190476			0.6857275838			0.0476190476


			0.6915509925			0.0476190476			0.6915509925			0.0476190476


			0.7016290212			0.0515873016			0.7016290212			0.0515873016


			0.7155646817			0.0515873016			0.7155646817			0.0515873016


			0.7156386037			0.0515873016			0.7156386037			0.0515873016


			0.7249007529			0.0515873016			0.7249007529			0.0515873016


			0.7281916496			0.0555555556			0.7281916496			0.0555555556


			0.732128679			0.0555555556			0.732128679			0.0555555556


			0.7447775496			0.0555555556			0.7447775496			0.0555555556


			0.7847200548			0.0555555556			0.7847200548			0.0555555556


			0.7934483231			0.0555555556			0.7934483231			0.0555555556


			0.8419931554			0.0595238095			0.8444736482			0.0555555556


			0.8444736482			0.0595238095			0.8462696783			0.0555555556


			0.8462696783			0.0595238095			0.8630910335			0.0555555556


			0.8526872005			0.0595238095			0.898568104			0.0555555556


			0.8529555099			0.0595238095			0.9272826831			0.0555555556


			0.8529555099			0.0634920635			0.9315701574			0.0555555556


			0.8529555099			0.0634920635			0.9432443532			0.0555555556


			0.8530896646			0.0634920635			0.9549897331			0.0555555556


			0.8534921287			0.0634920635			0.9608843258			0.0555555556


			0.8534921287			0.0674603175			0.9755728953			0.0555555556


			0.8536262834			0.0714285714			0.9805366188			0.0555555556


			0.8537604381			0.0753968254			1.0168925394			0.0555555556


			0.8537604381			0.0753968254			1.0264175222			0.0595238095


			0.8537604381			0.0753968254			1.0284134155			0.0595238095


			0.8538945927			0.0753968254			1.0426502396			0.0595238095


			0.8538945927			0.0793650794			1.055578371			0.0595238095


			0.8538945927			0.0793650794			1.0737823409			0.0595238095


			0.8540287474			0.0833333333			1.0752498289			0.0595238095


			0.8544312115			0.0833333333			1.0795427789			0.0595238095


			0.8544312115			0.0873015873			1.0807063655			0.0595238095


			0.8545653662			0.0873015873			1.0863764545			0.0595238095


			0.8545653662			0.0873015873			1.1067761807			0.0634920635


			0.8546995209			0.0912698413			1.114825462			0.0674603175


			0.8548336756			0.0952380952			1.1153620808			0.0714285714


			0.8548336756			0.0952380952			1.1161670089			0.0753968254


			0.8630910335			0.0952380952			1.1177138946			0.0753968254


			0.9272826831			0.0952380952			1.1309240246			0.0753968254


			0.9432443532			0.0952380952			1.1397782341			0.0753968254


			0.9549897331			0.0952380952			1.1399123888			0.0793650794


			0.9608843258			0.0952380952			1.1442053388			0.0833333333


			1.0284134155			0.0952380952			1.1466201232			0.0833333333


			1.055578371			0.0952380952			1.1468884326			0.0873015873


			1.0737823409			0.0952380952			1.1483641342			0.0873015873


			1.0807063655			0.0952380952			1.1720684463			0.0873015873


			1.0863764545			0.0952380952			1.2401861739			0.0873015873


			1.1177138946			0.0952380952			1.2417604381			0.0873015873


			1.1720684463			0.0952380952			1.2548035592			0.0873015873


			1.2401861739			0.0952380952			1.2570568104			0.0912698413


			1.2417604381			0.0952380952			1.2625927447			0.0912698413


			1.2570568104			0.0992063492			1.2724161533			0.0952380952


			1.2625927447			0.0992063492			1.3244599589			0.0952380952


			1.2724161533			0.1031746032			1.3456728268			0.0952380952


			1.3244599589			0.1031746032			1.3847501711			0.0952380952


			1.3456728268			0.1031746032			1.4024640657			0.0952380952


			1.3847501711			0.1031746032			1.4735605749			0.0992063492


			1.4024640657			0.1031746032			1.4763039014			0.1031746032


			1.4763039014			0.1071428571			1.4789897331			0.1071428571


			1.4789897331			0.1111111111			1.5338261465			0.1071428571


			1.5338261465			0.1111111111			1.5635619439			0.1111111111


			1.5635619439			0.1150793651			1.5684599589			0.1150793651


			1.5684599589			0.119047619			1.6411608487			0.119047619


			1.6411608487			0.123015873			1.6448377823			0.119047619


			1.6448377823			0.123015873			1.7142231348			0.119047619


			1.7142231348			0.123015873			1.7529938398			0.119047619


			1.7529938398			0.123015873			1.7956495551			0.123015873


			1.7889801506			0.123015873			1.8248870637			0.123015873


			1.8248870637			0.123015873			1.8666392882			0.126984127


			1.8666392882			0.126984127			1.8666392882			0.126984127


			1.8666392882			0.126984127			1.8792060233			0.126984127


			1.8792060233			0.126984127			1.9263709788			0.126984127


			1.9144969199			0.130952381			1.9698234086			0.130952381


			1.9184120465			0.130952381			2.0137138946			0.1349206349


			1.9263709788			0.130952381			2.0967008898			0.1349206349


			1.9698234086			0.1349206349			2.1142505133			0.1349206349


			2.0137138946			0.1388888889			2.1303901437			0.1349206349


			2.0967008898			0.1388888889			2.1477371663			0.1388888889


			2.1142505133			0.1388888889			2.2618644764			0.1388888889


			2.1303901437			0.1388888889			2.3273921971			0.1428571429


			2.1477371663			0.1428571429			2.345155373			0.1468253968


			2.2618644764			0.1428571429			2.3977494867			0.1468253968


			2.345155373			0.1468253968			2.413650924			0.1468253968


			2.3977494867			0.1468253968			2.4275674196			0.1468253968


			2.4275674196			0.1468253968			2.4314743326			0.1507936508


			2.4314743326			0.1507936508			2.4361752225			0.1507936508


			2.4361752225			0.1507936508			2.4406009582			0.1507936508


			2.4406009582			0.1507936508			2.5169500342			0.1547619048


			2.4867857632			0.1547619048			2.5742888433			0.1547619048


			2.5169500342			0.1587301587			2.5782614648			0.1547619048


			2.5690924025			0.1587301587			2.6536481862			0.1547619048


			2.5742888433			0.1587301587			2.6881806982			0.1587301587


			2.6536481862			0.1587301587			2.6957344285			0.1587301587


			2.6881806982			0.1626984127			2.7114948665			0.1626984127


			2.8377577002			0.1626984127			2.8377577002			0.1626984127


			2.8415770021			0.1626984127			3.0170431211			0.1626984127


			2.9486899384			0.1626984127			3.0522354552			0.1666666667


			2.9497932923			0.1666666667			3.0984887064			0.1706349206


			2.9498781656			0.1666666667			3.1571909651			0.1746031746


			3.0170431211			0.1666666667			3.3204490075			0.1785714286


			3.0522354552			0.1706349206			3.3387268994			0.1785714286


			3.0984887064			0.1746031746			3.7126297057			0.1785714286


			3.1571909651			0.1785714286			3.7445448323			0.1825396825


			3.2896290212			0.1825396825			3.8801341547			0.1865079365


			3.3204490075			0.1865079365			4.1089883641			0.1904761905


			3.7126297057			0.1865079365			4.2208405202			0.1944444444


			3.7445448323			0.1904761905			4.2209253936			0.1944444444


			3.8801341547			0.1944444444			4.3012375086			0.1944444444


			4.1089883641			0.1984126984			4.3487419576			0.1944444444


			4.111266256			0.2023809524			4.5606762491			0.1984126984


			4.2600903491			0.2023809524			4.5766872005			0.1984126984


			4.3012375086			0.2023809524			4.9449418207			0.2023809524


			4.5766872005			0.2023809524			5.0089336071			0.2023809524


			4.6291471595			0.2063492063			6.313615332			0.2023809524


			5.0089336071			0.2063492063			6.4112689938			0.2023809524


			6.313615332			0.2063492063			6.5089281314			0.2063492063


			6.3413689254			0.2103174603			7.9575742642			0.2063492063


			6.4112689938			0.2103174603			8.3111895962			0.2063492063


			7.9575742642			0.2103174603			9.0464750171			0.2063492063


			8.3111895962			0.2103174603			9.3010321697			0.2063492063


			8.527008898			0.2142857143			9.3368925394			0.2103174603


			9.3010321697			0.2142857143			9.7961259411			0.2142857143


			9.3368925394			0.2182539683			9.8343463381			0.2142857143


			9.5155947981			0.2222222222			9.9590006845			0.2182539683


			9.8343463381			0.2222222222			10.1525366188			0.2182539683


			9.9590006845			0.2261904762			11.0866283368			0.2182539683


			10.1525366188			0.2261904762			11.2174647502			0.2182539683


			10.4959342916			0.2301587302			11.2195154004			0.2182539683


			10.8701026694			0.2301587302			11.469615332			0.2182539683


			11.0293278576			0.2341269841			13.6939876797			0.2222222222


			11.2174647502			0.2341269841			13.8387077344			0.2261904762


			11.2195154004			0.2341269841			14.4955975359			0.2301587302


			11.3184229979			0.2341269841			16.2517535934			0.2341269841


			12.9838138261			0.2380952381			16.7934346338			0.2380952381


			14.4955975359			0.2420634921			16.8990718686			0.2420634921


			15.2630581793			0.246031746			17.1978042437			0.246031746


			15.2694428474			0.25			17.9968514716			0.25


			15.9559561944			0.25			19.3806872005			0.253968254


			16.2517535934			0.253968254			19.4781218344			0.2579365079


			16.8990718686			0.2579365079			21.6903874059			0.2579365079


			17.2901355236			0.2579365079			23.5435811088			0.2579365079


			18.0922067077			0.2619047619			24.6148501027			0.2619047619


			19.0234715948			0.2658730159			25.4020958248			0.2658730159


			19.0234715948			0.2698412698			27.4829897331			0.2698412698


			19.0255249829			0.2738095238			28.0874031485			0.2738095238


			19.0327118412			0.2738095238			28.0966433949			0.2738095238








Chart 1957 v 1963 


			0.0077809719			0.0077809719


			0.0084517454			0.0084517454


			0.0130704997			0.0130704997


			0.0167693361			0.0167693361


			0.0234250513			0.0234250513


			0.0250869268			0.0250869268


			0.0260561259			0.0260561259


			0.0263107461			0.0263107461


			0.0265653662			0.0265653662


			0.0279041752			0.0279041752


			0.0336454483			0.0336454483


			0.0416837782			0.0416837782


			0.04521013			0.04521013


			0.0466803559			0.0466803559


			0.0540643395			0.0540643395


			0.0545735797			0.0545735797


			0.0597015743			0.0597015743


			0.061779603			0.061779603


			0.0618453114			0.0618453114


			0.0647967146			0.0647967146


			0.064843258			0.064843258


			0.0693771389			0.0693771389


			0.0696262834			0.0696262834


			0.0719780972			0.0719780972


			0.0787488022			0.0787488022


			0.0798658453			0.0798658453


			0.0828364134			0.0828364134


			0.0849582478			0.0849582478


			0.0854565366			0.0854565366


			0.0859931554			0.0859931554


			0.087504449			0.087504449


			0.0906447639			0.0906447639


			0.0941765914			0.0941765914


			0.0945790554			0.0945790554


			0.1029377139			0.1029377139


			0.1132210815			0.1132210815


			0.1138151951			0.1138151951


			0.1209774127			0.1209774127


			0.1224613279			0.1224613279


			0.1247802875			0.1247802875


			0.1385817933			0.1385817933


			0.1587049966			0.1587049966


			0.1756084873			0.1756084873


			0.1816290212			0.1816290212


			0.1820287474			0.1820287474


			0.1832416153			0.1832416153


			0.1833894593			0.1833894593


			0.1845913758			0.1845913758


			0.1867214237			0.1867214237


			0.1923778234			0.1923778234


			0.2019520876			0.2019520876


			0.2095496235			0.2095496235


			0.2126160164			0.2126160164


			0.2185201916			0.2185201916


			0.2248733744			0.2248733744


			0.2404613279			0.2404613279


			0.2499657769			0.2499657769


			0.2613333333			0.2613333333


			0.268386037			0.268386037


			0.2731389459			0.2731389459


			0.2732731006			0.2732731006


			0.2755646817			0.2755646817


			0.2761670089			0.2761670089


			0.277431896			0.277431896


			0.2818453114			0.2818453114


			0.2987624914			0.2987624914


			0.2992689938			0.2992689938


			0.3097522245			0.3097522245


			0.3291581109			0.3291581109


			0.3435427789			0.3435427789


			0.3504640657			0.3504640657


			0.3595345654			0.3595345654


			0.3624366872			0.3624366872


			0.3628884326			0.3628884326


			0.3675838467			0.3675838467


			0.3709185489			0.3709185489


			0.3750965092			0.3750965092


			0.3800602327			0.3800602327


			0.4061409993			0.4061409993


			0.4081505818			0.4081505818


			0.4125256674			0.4125256674


			0.4178918549			0.4178918549


			0.4449199179			0.4449199179


			0.4494182067			0.4494182067


			0.4834004107			0.4834004107


			0.4857741273			0.4857741273


			0.4875181383			0.4875181383


			0.4893963039			0.4893963039


			0.5114880219			0.5114880219


			0.5281478439			0.5281478439


			0.5343381246			0.5343381246


			0.5387652293			0.5387652293


			0.5406433949			0.5406433949


			0.5459110198			0.5459110198


			0.5527173169			0.5527173169


			0.5586201232			0.5586201232


			0.5609993155			0.5609993155


			0.5760602327			0.5760602327


			0.5833045859			0.5833045859


			0.5840766598			0.5840766598


			0.6161724846			0.6161724846


			0.6172457221			0.6172457221


			0.6238685832			0.6238685832


			0.6285147159			0.6285147159


			0.6404845996			0.6404845996


			0.6559835729			0.6559835729


			0.659247091			0.659247091


			0.6857275838			0.6857275838


			0.6915509925			0.6915509925


			0.7016290212			0.7016290212


			0.7155646817			0.7155646817


			0.7156386037			0.7156386037


			0.7249007529			0.7249007529


			0.7281916496			0.7281916496


			0.732128679			0.732128679


			0.7447775496			0.7447775496


			0.7847200548			0.7847200548


			0.7934483231			0.7934483231


			0.8419931554			0.8444736482


			0.8444736482			0.8462696783


			0.8462696783			0.8630910335


			0.8526872005			0.898568104


			0.8529555099			0.9272826831


			0.8529555099			0.9315701574


			0.8529555099			0.9432443532


			0.8530896646			0.9549897331


			0.8534921287			0.9608843258


			0.8534921287			0.9755728953


			0.8536262834			0.9805366188


			0.8537604381			1.0168925394


			0.8537604381			1.0264175222


			0.8537604381			1.0284134155


			0.8538945927			1.0426502396


			0.8538945927			1.055578371


			0.8538945927			1.0737823409


			0.8540287474			1.0752498289


			0.8544312115			1.0795427789


			0.8544312115			1.0807063655


			0.8545653662			1.0863764545


			0.8545653662			1.1067761807


			0.8546995209			1.114825462


			0.8548336756			1.1153620808


			0.8548336756			1.1161670089


			0.8630910335			1.1177138946


			0.9272826831			1.1309240246


			0.9432443532			1.1397782341


			0.9549897331			1.1399123888


			0.9608843258			1.1442053388


			1.0284134155			1.1466201232


			1.055578371			1.1468884326


			1.0737823409			1.1483641342


			1.0807063655			1.1720684463


			1.0863764545			1.2401861739


			1.1177138946			1.2417604381


			1.1720684463			1.2548035592


			1.2401861739			1.2570568104


			1.2417604381			1.2625927447


			1.2570568104			1.2724161533


			1.2625927447			1.3244599589


			1.2724161533			1.3456728268


			1.3244599589			1.3847501711


			1.3456728268			1.4024640657


			1.3847501711			1.4735605749


			1.4024640657			1.4763039014


			1.4763039014			1.4789897331


			1.4789897331			1.5338261465


			1.5338261465			1.5635619439


			1.5635619439			1.5684599589


			1.5684599589			1.6411608487


			1.6411608487			1.6448377823


			1.6448377823			1.7142231348


			1.7142231348			1.7529938398


			1.7529938398			1.7956495551


			1.7889801506			1.8248870637


			1.8248870637			1.8666392882


			1.8666392882			1.8666392882


			1.8666392882			1.8792060233


			1.8792060233			1.9263709788


			1.9144969199			1.9698234086


			1.9184120465			2.0137138946


			1.9263709788			2.0967008898


			1.9698234086			2.1142505133


			2.0137138946			2.1303901437


			2.0967008898			2.1477371663
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			3.0984887064			3.7126297057
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			3.7445448323			4.2209253936


			3.8801341547			4.3012375086


			4.1089883641			4.3487419576


			4.111266256			4.5606762491
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			4.3012375086			4.9449418207
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			4.6291471595			6.313615332
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			11.3184229979			16.2517535934


			12.9838138261			16.7934346338


			14.4955975359			16.8990718686


			15.2630581793			17.1978042437


			15.2694428474			17.9968514716


			15.9559561944			19.3806872005


			16.2517535934			19.4781218344


			16.8990718686			21.6903874059


			17.2901355236			23.5435811088


			18.0922067077			24.6148501027


			19.0234715948			25.4020958248


			19.0234715948			27.4829897331


			19.0255249829			28.0874031485


			19.0327118412			28.0966433949
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Hire Date


			id			date_hire_1957			Pleural_Cases			verm_fiber1980_1963									10395			0			0.0077809719


			10093			3/1/43			1			11.0293278576									14061			1			0.0084517454


			15816			3/1/49			0			2.9486899384									11769			0			0.0130704997


			10423			12/1/51			0			0.8544312115									12524			0			0.0167693361


			14176			1/1/53			1			0.8529555099									19636			0			0.0234250513


			18329			11/1/53			0			1.9184120465									11197			0			0.0250869268


			10386			1/1/55			0			0.8526872005									16914			0			0.0260561259


			10734			1/1/55			0			0.8530896646									15682			0			0.0263107461


			17289			2/1/55			1			19.0234715948									11477			0			0.0265653662


			12971			11/1/56			0			19.0327118412									10300			0			0.0279041752


			12430			12/1/56			1			19.0234715948									16913			0			0.0336454483


			11173			2/1/57			1			0.8537604381									18138			0			0.0416837782


			14716			2/1/57			1			0.8544312115									12136			0			0.04521013


			17795			3/1/57			0			0.8537604381									10736			0			0.0466803559


			14045			3/1/57			1			0.8538945927									14567			0			0.0540643395


			15119			9/1/57			1			0.8534921287									16166			0			0.0545735797


			14928			9/1/57			1			0.8540287474									13474			0			0.0597015743


			11630			9/1/57			1			0.8548336756									13861			0			0.061779603


			13549			11/1/57			1			0.8419931554									16184			0			0.0618453114


			18384			11/1/57			1			0.8536262834									17946			0			0.0647967146


			17352			11/1/57			0			1.7889801506									11028			0			0.064843258


			13832			11/1/57			0			2.8415770021									14954			0			0.0693771389


			16539			12/1/57			0			2.6536481862									14210			0			0.0696262834


			13289			12/1/57			1			2.9497932923									11248			0			0.0719780972


			17847			12/1/57			0			2.9498781656									16030			0			0.0787488022


			15965			12/1/57			1			3.2896290212									19525			1			0.0798658453


			19648			12/1/57			1			9.5155947981									10367			0			0.0828364134


			12924			3/1/58			0			17.2901355236									11582			0			0.0849582478


			13891			3/1/58			1			18.0922067077									11768			0			0.0854565366


			17768			6/1/58			0			0.8548336756									16164			0			0.0859931554


			18934			6/1/58			1			2.4867857632									14154			0			0.087504449


			14604			6/1/58			1			10.4959342916									14564			0			0.0906447639


			18546			7/1/58			0			0.8545653662									19923			0			0.0941765914


			13327			8/1/58			0			10.8701026694									12369			0			0.0945790554


			14721			8/1/58			0			15.9559561944									16968			0			0.1029377139


			19306			3/1/59			0			0.8545653662									10664			0			0.1132210815


			16175			3/1/59			1			19.0255249829									16969			0			0.1138151951


			10185			4/1/59			0			0.8529555099									11658			1			0.1209774127


			17986			4/1/59			1			1.9144969199									13269			0			0.1224613279


			11437			6/1/59			0			2.4406009582									16414			0			0.1247802875


			10812			7/1/59			1			0.8546995209									11052			0			0.1385817933


			11925			8/1/59			1			4.6291471595									12151			0			0.1587049966


			14018			8/1/59			1			6.3413689254									19944			0			0.1756084873


			12017			8/1/59			1			8.527008898									11663			0			0.1816290212


			10513			8/1/59			1			12.9838138261									12507			0			0.1820287474


			11054			9/1/59			0			0.8534921287									14334			0			0.1832416153


			10309			9/1/59			1			4.111266256									10527			0			0.1845913758


			17676			9/1/59			1			15.2630581793									12454			0			0.1867214237


			14183			10/1/59			1			15.2694428474									18446			0			0.1923778234


			10839			11/1/59			0			4.2600903491									15480			1			0.2019520876


			15757			12/1/59			0			11.3184229979									14494			0			0.2095496235


			19195			6/1/60			0			0.8538945927									18690			0			0.2126160164


			12379			6/1/60			0			2.5690924025									19772			0			0.2185201916


			16284			7/1/60			0			0.8529555099									10852			0			0.2248733744


			13800			6/1/61			0			0.8538945927									13497			0			0.2404613279


			19307			2/1/62			0			0.8537604381									19297			0			0.2613333333


			10114			6/1/64			1			16.8990718686									19669			0			0.268386037


			14977			7/1/64			1			0.5840766598									17573			0			0.2731389459


			13512			7/1/64			0			1.0284134155									17951			0			0.2732731006


			12895			7/1/64			0			2.5742888433									19508			0			0.2755646817


			18566			11/1/64			0			1.7142231348									16982			0			0.2761670089


			13001			11/1/64			1			16.2517535934									17057			0			0.277431896


			16878			3/1/65			0			2.0967008898									12974			0			0.2818453114


			13433			5/1/65			0			1.3847501711									15954			0			0.2987624914


			11230			6/1/65			0			2.1142505133									19846			0			0.2992689938


			14498			6/1/65			0			2.2618644764									15708			0			0.3097522245


			11732			6/1/65			0			3.7126297057									13477			0			0.3291581109


			18733			8/1/65			1			0.7281916496									18741			0			0.3435427789


			11589			9/1/65			0			11.2195154004									16717			0			0.3504640657


			10795			1/1/66			1			14.4955975359									13773			0			0.3595345654


			16994			2/1/66			1			0.7016290212									11293			0			0.3624366872


			14291			2/1/66			0			6.313615332									13742			0			0.3628884326


			15217			3/1/66			0			0.1833894593									14899			0			0.3675838467


			15123			3/1/66			1			1.5684599589									11214			0			0.3750965092


			13278			4/1/66			1			4.1089883641									16149			0			0.3800602327


			17682			6/1/66			0			0.4875181383									10396			0			0.4061409993


			14673			6/1/66			1			2.1477371663									11826			0			0.4081505818


			15999			7/1/66			0			1.5338261465									13725			0			0.4125256674


			19186			11/1/66			0			6.4112689938									15601			1			0.4449199179


			15086			12/1/66			1			1.9698234086									11102			1			0.5114880219


			19664			12/1/66			0			9.3010321697									17216			0			0.5281478439


			16104			12/1/66			1			9.9590006845									14647			0			0.5459110198


			16142			1/1/67			1			1.4763039014									16973			0			0.5609993155


			17872			1/1/67			1			3.7445448323									11435			0			0.6238685832


			11416			1/1/67			0			4.5766872005									15422			0			0.6404845996


			19821			1/1/67			0			11.2174647502									14709			1			0.659247091


			12833			5/1/67			1			1.8666392882									18132			0			0.6857275838


			19564			5/1/67			0			1.8666392882									10371			0			0.6915509925


			15473			7/1/67			0			1.8248870637									15901			0			0.7155646817


			14920			8/1/67			1			0.6285147159									11657			0			0.7156386037


			14869			11/1/67			0			0.6161724846									12979			0			0.7249007529


			13091			11/1/67			0			0.6172457221									14635			0			0.732128679


			14523			11/1/67			0			8.3111895962									15960			0			0.7447775496


			18654			12/1/67			1			3.8801341547									18785			0			0.7847200548


			14525			2/1/68			0			2.3977494867									17939			0			0.7934483231


			18496			5/1/68			1			1.6411608487									15677			0			0.8444736482


			18240			7/1/68			0			0.5833045859									15892			0			0.8462696783


			15803			9/1/68			0			0.5760602327									17569			0			0.8630910335


			11643			9/1/68			0			2.8377577002									14101			0			0.9272826831


			14743			9/1/68			1			3.0522354552									19189			0			0.9608843258


			13640			9/1/68			0			10.1525366188									13882			0			1.0737823409


			15532			11/1/68			1			1.2724161533									13310			0			1.0807063655


			12416			12/1/68			0			0.6559835729									18909			0			1.0863764545


			12212			12/1/68			0			1.9263709788									19312			0			1.1177138946


			15672			1/1/69			1			0.5586201232									15834			0			1.2417604381


			11941			1/1/69			1			1.2570568104									11710			0			1.4024640657


			15475			2/1/69			0			2.4361752225									12690			1			1.4789897331


			14722			2/1/69			0			9.8343463381									18312			1			1.5635619439


			10394			3/1/69			1			0.5527173169									17583			0			1.6448377823


			17857			3/1/69			1			3.3204490075									12923			0			1.7529938398


			14118			5/1/69			1			2.4314743326									16114			1			2.0137138946


			11099			5/1/69			1			2.6881806982									12922			0			2.1303901437


			13200			6/1/69			0			0.5387652293									16238			1			2.345155373


			19569			6/1/69			1			0.5406433949									14451			1			2.5169500342


			13650			6/1/69			0			1.1720684463									19915			0			3.0170431211


			17522			6/1/69			0			1.3456728268									15148			1			3.1571909651


			15019			6/1/69			0			7.9575742642									14886			0			4.3012375086


			10456			6/1/69			1			9.3368925394


			16440			7/1/69			0			0.5343381246


			10293			7/1/69			0			1.3244599589


			10924			10/1/69			0			1.2625927447


			17719			11/1/69			0			1.2401861739


			13426			11/1/69			0			2.4275674196


			14624			12/1/69			0			5.0089336071


			11048			1/1/70			0			1.8792060233


			15723			6/1/70			0			0.4893963039


			13988			7/1/70			0			0.4857741273


			17839			11/1/70			0			1.055578371


			15975			1/1/71			0			0.4834004107


			18505			4/1/71			0			0.4494182067


			13237			6/1/71			0			0.2499657769


			19760			7/1/71			0			0.3709185489


			14016			8/1/71			1			3.0984887064


			19518			10/1/71			0			0.9549897331


			14543			11/1/71			0			0.9432443532


			17727			12/1/71			0			0.4178918549


			13725			1/1/72			0			0.4125256674


			11657			1/1/72			0			0.7156386037


			14101			1/1/72			0			0.9272826831


			15834			5/1/72			0			1.2417604381


			10371			6/1/72			0			0.6915509925


			15148			8/1/72			1			3.1571909651


			16149			9/1/72			0			0.3800602327


			15422			9/1/72			0			0.6404845996


			18132			9/1/72			0			0.6857275838


			11214			10/1/72			0			0.3750965092


			11102			10/1/72			1			0.5114880219


			16973			10/1/72			0			0.5609993155


			15892			10/1/72			0			0.8462696783


			19189			10/1/72			0			0.9608843258


			14886			10/1/72			0			4.3012375086


			18312			11/1/72			1			1.5635619439


			16238			11/1/72			1			2.345155373


			19915			11/1/72			0			3.0170431211


			14899			12/1/72			0			0.3675838467


			13882			12/1/72			0			1.0737823409


			13742			1/1/73			0			0.3628884326


			18785			1/1/73			0			0.7847200548


			13773			2/1/73			0			0.3595345654


			13310			2/1/73			0			1.0807063655


			14451			2/1/73			1			2.5169500342


			15677			7/1/73			0			0.8444736482


			11826			9/1/73			0			0.4081505818


			15960			9/1/73			0			0.7447775496


			12923			9/1/73			0			1.7529938398


			10396			10/1/73			0			0.4061409993


			14635			10/1/73			0			0.732128679


			12979			11/1/73			0			0.7249007529


			15901			12/1/73			0			0.7155646817


			13497			1/1/74			0			0.2404613279


			15708			1/1/74			0			0.3097522245


			18138			4/1/74			0			0.0416837782


			15480			5/1/74			1			0.2019520876


			15954			5/1/74			0			0.2987624914


			12454			6/1/74			0			0.1867214237


			11293			6/1/74			0			0.3624366872


			14709			6/1/74			1			0.659247091


			14334			7/1/74			0			0.1832416153


			16717			7/1/74			0			0.3504640657


			15601			7/1/74			1			0.4449199179


			16114			7/1/74			1			2.0137138946


			11663			8/1/74			0			0.1816290212


			12507			8/1/74			0			0.1820287474


			19772			8/1/74			0			0.2185201916


			19846			8/1/74			0			0.2992689938


			17057			10/1/74			0			0.277431896


			17939			10/1/74			0			0.7934483231


			12922			10/1/74			0			2.1303901437


			17573			11/1/74			0			0.2731389459


			17951			11/1/74			0			0.2732731006


			19297			2/1/75			0			0.2613333333


			13477			3/1/75			0			0.3291581109


			17216			4/1/75			0			0.5281478439


			17583			10/1/75			0			1.6448377823


			19312			1/1/76			0			1.1177138946


			14494			3/1/76			0			0.2095496235


			17569			5/1/76			0			0.8630910335


			12690			5/1/76			1			1.4789897331


			18446			7/1/76			0			0.1923778234


			11435			7/1/76			0			0.6238685832


			10527			8/1/76			0			0.1845913758


			11710			9/1/76			0			1.4024640657


			19923			10/1/76			0			0.0941765914


			10664			10/1/76			0			0.1132210815


			16969			10/1/76			0			0.1138151951


			19669			10/1/76			0			0.268386037


			18909			10/1/76			0			1.0863764545


			19944			11/1/76			0			0.1756084873


			12151			3/1/77			0			0.1587049966


			16968			4/1/77			0			0.1029377139


			14564			7/1/77			0			0.0906447639


			12974			7/1/77			0			0.2818453114


			13861			8/1/77			0			0.061779603


			14154			8/1/77			0			0.087504449


			13269			8/1/77			0			0.1224613279


			11052			8/1/77			0			0.1385817933


			11582			9/1/77			0			0.0849582478


			16414			9/1/77			0			0.1247802875


			10367			10/1/77			0			0.0828364134


			19525			11/1/77			1			0.0798658453


			19508			12/1/77			0			0.2755646817


			16982			12/1/77			0			0.2761670089


			16030			3/1/78			0			0.0787488022


			11028			5/1/78			0			0.064843258


			14954			5/1/78			0			0.0693771389


			18690			5/1/78			0			0.2126160164


			12369			7/1/78			0			0.0945790554


			13474			8/1/78			0			0.0597015743


			14567			9/1/78			0			0.0540643395


			16166			9/1/78			0			0.0545735797


			11768			9/1/78			0			0.0854565366


			16164			9/1/78			0			0.0859931554


			10852			9/1/78			0			0.2248733744


			18741			9/1/78			0			0.3435427789


			14647			10/1/78			0			0.5459110198


			10736			12/1/78			0			0.0466803559


			14210			1/1/79			0			0.0696262834


			17946			2/1/79			0			0.0647967146


			16184			3/1/79			0			0.0618453114


			12136			7/1/79			0			0.04521013


			16914			8/1/79			0			0.0260561259


			15682			8/1/79			0			0.0263107461


			11477			8/1/79			0			0.0265653662


			16913			8/1/79			0			0.0336454483


			11658			8/1/79			1			0.1209774127


			19636			9/1/79			0			0.0234250513


			11248			10/1/79			0			0.0719780972


			10300			11/1/79			0			0.0279041752


			11197			12/1/79			0			0.0250869268


			11769			1/1/80			0			0.0130704997


			12524			2/1/80			0			0.0167693361


			10395			4/1/80			0			0.0077809719


			14061			4/1/80			1			0.0084517454
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			0.0077809719			0			0			0


			0.0084517454			0.003968254			0			0


			0.0130704997			0.003968254			0			0


			0.0167693361			0.003968254			0			0


			0.0234250513			0.003968254			0			0


			0.0250869268			0.003968254			0			0


			0.0260561259			0.003968254			0			0


			0.0263107461			0.003968254			0			0


			0.0265653662			0.003968254			0			0


			0.0279041752			0.003968254			0			0


			0.0336454483			0.003968254			0			0


			0.0416837782			0.003968254			0			0


			0.04521013			0.003968254			0			0


			0.0466803559			0.003968254			0			0


			0.0540643395			0.003968254			0			0


			0.0545735797			0.003968254			0			0


			0.0597015743			0.003968254			0			0


			0.061779603			0.003968254			0			0


			0.0618453114			0.003968254			0			0


			0.0647967146			0.003968254			0			0


			0.064843258			0.003968254			0			0


			0.0693771389			0.003968254			0			0


			0.0696262834			0.003968254			0			0


			0.0719780972			0.003968254			0			0


			0.0787488022			0.003968254			0			0


			0.0798658453			0.0079365079			0			0


			0.0828364134			0.0079365079			0			0


			0.0849582478			0.0079365079			0			0


			0.0854565366			0.0079365079			0			0


			0.0859931554			0.0079365079			0			0


			0.087504449			0.0079365079			0			0


			0.0906447639			0.0079365079			0			0


			0.0941765914			0.0079365079			0			0


			0.0945790554			0.0079365079			0			0


			0.1029377139			0.0079365079			0			0


			0.1132210815			0.0079365079			0			0


			0.1138151951			0.0079365079			0			0


			0.1209774127			0.0119047619			0			0


			0.1224613279			0.0119047619			0			0


			0.1247802875			0.0119047619			0			0


			0.1385817933			0.0119047619			0			0


			0.1587049966			0.0119047619			0			0


			0.1756084873			0.0119047619			0			0


			0.1816290212			0.0119047619			0			0


			0.1820287474			0.0119047619			0			0


			0.1832416153			0.0119047619			0			0


			0.1833894593			0.0119047619			0			0


			0.1845913758			0.0119047619			0			0


			0.1867214237			0.0119047619			0			0


			0.1923778234			0.0119047619			0			0


			0.2019520876			0.0158730159			0			0


			0.2095496235			0.0158730159			0			0


			0.2126160164			0.0158730159			0			0


			0.2185201916			0.0158730159			0			0


			0.2248733744			0.0158730159			0			0


			0.2404613279			0.0158730159			0			0


			0.2499657769			0.0158730159			0			0


			0.2613333333			0.0158730159			0			0


			0.268386037			0.0158730159			0			0


			0.2731389459			0.0158730159			0			0


			0.2732731006			0.0158730159			0			0


			0.2755646817			0.0158730159			0			0


			0.2761670089			0.0158730159			0			0


			0.277431896			0.0158730159			0			0


			0.2818453114			0.0158730159			0			0


			0.2987624914			0.0158730159			0			0


			0.2992689938			0.0158730159			0			0


			0.3097522245			0.0158730159			0			0


			0.3291581109			0.0158730159			0			0


			0.3435427789			0.0158730159			0			0


			0.3504640657			0.0158730159			0			0


			0.3595345654			0.0158730159			0			0


			0.3624366872			0.0158730159			0			0


			0.3628884326			0.0158730159			0			0


			0.3675838467			0.0158730159			0			0


			0.3709185489			0.0158730159			0			0


			0.3750965092			0.0158730159			0			0


			0.3800602327			0.0158730159			0			0


			0.4061409993			0.0158730159			0			0


			0.4081505818			0.0158730159			0			0


			0.4125256674			0.0158730159			0			0


			0.4178918549			0.0158730159			0			0


			0.4449199179			0.0198412698			0			0


			0.4494182067			0.0198412698			0			0


			0.4834004107			0.0198412698			0			0


			0.4857741273			0.0198412698			0			0


			0.4875181383			0.0198412698			0			0


			0.4893963039			0.0198412698			0			0


			0.5114880219			0.0238095238			0			0


			0.5281478439			0.0238095238			0			0


			0.5343381246			0.0238095238			0			0


			0.5387652293			0.0238095238			0			0


			0.5406433949			0.0277777778			0			0


			0.5459110198			0.0277777778			0			0


			0.5527173169			0.0317460317			0			0


			0.5586201232			0.0357142857			0			0


			0.5609993155			0.0357142857			0			0


			0.5760602327			0.0357142857			0			0


			0.5833045859			0.0357142857			0			0


			0.5840766598			0.0396825397			0			0


			0.6161724846			0.0396825397			0			0


			0.6172457221			0.0396825397			0			0


			0.6238685832			0.0396825397			0			0


			0.6285147159			0.0436507937			0			0


			0.6404845996			0.0436507937			0			0


			0.6559835729			0.0436507937			0			0


			0.659247091			0.0476190476			0			0


			0.6857275838			0.0476190476			0			0


			0.6915509925			0.0476190476			0			0


			0.7016290212			0.0515873016			0			0


			0.7155646817			0.0515873016			0			0


			0.7156386037			0.0515873016			0			0


			0.7249007529			0.0515873016			0			0


			0.7281916496			0.0555555556			0			0


			0.732128679			0.0555555556			0			0


			0.7447775496			0.0555555556			0			0


			0.7847200548			0.0555555556			0			0


			0.7934483231			0.0555555556			0			0


			0.8419931554			0.0595238095			0			0


			0.8444736482			0.0595238095			0			0


			0.8462696783			0.0595238095			0			0


			0.8526872005			0.0595238095			0			0


			0.8529555099			0.0595238095			0			0


			0.8529555099			0.0634920635			0			0


			0.8529555099			0.0634920635			0			0


			0.8530896646			0.0634920635			0			0


			0.8534921287			0.0634920635			0			0


			0.8534921287			0.0674603175			0			0


			0.8536262834			0.0714285714			0			0


			0.8537604381			0.0753968254			0			0


			0.8537604381			0.0753968254			0			0


			0.8537604381			0.0753968254			0			0


			0.8538945927			0.0753968254			0			0


			0.8538945927			0.0793650794			0			0


			0.8538945927			0.0793650794			0			0


			0.8540287474			0.0833333333			0			0


			0.8544312115			0.0833333333			0			0


			0.8544312115			0.0873015873			0			0


			0.8545653662			0.0873015873			0			0


			0.8545653662			0.0873015873			0			0


			0.8546995209			0.0912698413			0			0


			0.8548336756			0.0952380952			0			0


			0.8548336756			0.0952380952			0			0


			0.8630910335			0.0952380952			0			0


			0.9272826831			0.0952380952			0			0


			0.9432443532			0.0952380952			0			0


			0.9549897331			0.0952380952			0			0


			0.9608843258			0.0952380952			0			0


			1.0284134155			0.0952380952			0			0


			1.055578371			0.0952380952			0			0


			1.0737823409			0.0952380952			0			0


			1.0807063655			0.0952380952			0			0


			1.0863764545			0.0952380952			0			0


			1.1177138946			0.0952380952			0			0


			1.1720684463			0.0952380952			0			0


			1.2401861739			0.0952380952			0			0


			1.2417604381			0.0952380952			0			0


			1.2570568104			0.0992063492			0			0


			1.2625927447			0.0992063492			0			0


			1.2724161533			0.1031746032			0			0


			1.3244599589			0.1031746032			0			0


			1.3456728268			0.1031746032			0			0


			1.3847501711			0.1031746032			0			0


			1.4024640657			0.1031746032			0			0


			1.4763039014			0.1071428571			0			0


			1.4789897331			0.1111111111			0			0


			1.5338261465			0.1111111111			0			0


			1.5635619439			0.1150793651			0			0


			1.5684599589			0.119047619			0			0


			1.6411608487			0.123015873			0			0


			1.6448377823			0.123015873			0			0


			1.7142231348			0.123015873			0			0


			1.7529938398			0.123015873			0			0


			1.7889801506			0.123015873			0			0


			1.8248870637			0.123015873			0			0


			1.8666392882			0.126984127			0			0


			1.8666392882			0.126984127			0			0


			1.8792060233			0.126984127			0			0


			1.9144969199			0.130952381			0.003968254			0.003968254


			1.9184120465			0.130952381			0.003968254			0.003968254


			1.9263709788			0.130952381			0.003968254			0.003968254


			1.9698234086			0.1349206349			0.003968254			0.003968254


			2.0137138946			0.1388888889			0.003968254			0.003968254


			2.0967008898			0.1388888889			0.003968254			0.003968254


			2.1142505133			0.1388888889			0.003968254			0.003968254


			2.1303901437			0.1388888889			0.003968254			0.003968254


			2.1477371663			0.1428571429			0.003968254			0.003968254


			2.2618644764			0.1428571429			0.003968254			0.003968254


			2.345155373			0.1468253968			0.003968254			0.003968254


			2.3977494867			0.1468253968			0.003968254			0.003968254


			2.4275674196			0.1468253968			0.003968254			0.003968254


			2.4314743326			0.1507936508			0.003968254			0.003968254


			2.4361752225			0.1507936508			0.003968254			0.003968254


			2.4406009582			0.1507936508			0.003968254			0.003968254


			2.4867857632			0.1547619048			0.003968254			0.003968254


			2.5169500342			0.1587301587			0.003968254			0.003968254


			2.5690924025			0.1587301587			0.003968254			0.003968254


			2.5742888433			0.1587301587			0.003968254			0.003968254


			2.6536481862			0.1587301587			0.003968254			0.0079365079


			2.6881806982			0.1626984127			0.003968254			0.0079365079


			2.8377577002			0.1626984127			0.003968254			0.0079365079


			2.8415770021			0.1626984127			0.003968254			0.0079365079


			2.9486899384			0.1626984127			0.003968254			0.0079365079


			2.9497932923			0.1666666667			0.0079365079			0.0079365079


			2.9498781656			0.1666666667			0.0079365079			0.0079365079


			3.0170431211			0.1666666667			0.0079365079			0.0079365079


			3.0522354552			0.1706349206			0.0079365079			0.0079365079


			3.0984887064			0.1746031746			0.0079365079			0.0079365079


			3.1571909651			0.1785714286			0.0119047619			0.0079365079


			3.2896290212			0.1825396825			0.0119047619			0.0079365079


			3.3204490075			0.1865079365			0.0119047619			0.0079365079


			3.7126297057			0.1865079365			0.0119047619			0.0079365079


			3.7445448323			0.1904761905			0.0158730159			0.0079365079


			3.8801341547			0.1944444444			0.0158730159			0.0079365079


			4.1089883641			0.1984126984			0.0198412698			0.0079365079


			4.111266256			0.2023809524			0.0198412698			0.0079365079


			4.2600903491			0.2023809524			0.0198412698			0.0079365079


			4.3012375086			0.2023809524			0.0198412698			0.0079365079


			4.5766872005			0.2023809524			0.0198412698			0.0079365079


			4.6291471595			0.2063492063			0.0198412698			0.0079365079


			5.0089336071			0.2063492063			0.0198412698			0.0079365079


			6.313615332			0.2063492063			0.0198412698			0.0079365079


			6.3413689254			0.2103174603			0.0198412698			0.0079365079


			6.4112689938			0.2103174603			0.0198412698			0.0079365079


			7.9575742642			0.2103174603			0.0198412698			0.0079365079


			8.3111895962			0.2103174603			0.0198412698			0.0079365079


			8.527008898			0.2142857143			0.0198412698			0.0079365079


			9.3010321697			0.2142857143			0.0198412698			0.0079365079


			9.3368925394			0.2182539683			0.0238095238			0.0079365079


			9.5155947981			0.2222222222			0.0277777778			0.0119047619


			9.8343463381			0.2222222222			0.0277777778			0.0119047619


			9.9590006845			0.2261904762			0.0317460317			0.0119047619


			10.1525366188			0.2261904762			0.0317460317			0.0119047619


			10.4959342916			0.2301587302			0.0317460317			0.0119047619


			10.8701026694			0.2301587302			0.0317460317			0.0119047619


			11.0293278576			0.2341269841			0.0317460317			0.0119047619


			11.2174647502			0.2341269841			0.0317460317			0.0119047619


			11.2195154004			0.2341269841			0.0317460317			0.0119047619


			11.3184229979			0.2341269841			0.0317460317			0.0119047619


			12.9838138261			0.2380952381			0.0317460317			0.0119047619


			14.4955975359			0.2420634921			0.0357142857			0.0119047619


			15.2630581793			0.246031746			0.0357142857			0.0158730159


			15.2694428474			0.25			0.0357142857			0.0198412698


			15.9559561944			0.25			0.0357142857			0.0238095238


			16.2517535934			0.253968254			0.0396825397			0.0238095238


			16.8990718686			0.2579365079			0.0396825397			0.0238095238


			17.2901355236			0.2579365079			0.0396825397			0.0238095238


			18.0922067077			0.2619047619			0.0396825397			0.0238095238


			19.0234715948			0.2658730159			0.0396825397			0.0277777778


			19.0234715948			0.2698412698			0.0396825397			0.0277777778


			19.0255249829			0.2738095238			0.0396825397			0.0277777778


			19.0327118412			0.2738095238			0.0396825397			0.0277777778








Chart 1963-1980


			0.0077809719			0.0077809719			0.0077809719


			0.0084517454			0.0084517454			0.0084517454


			0.0130704997			0.0130704997			0.0130704997


			0.0167693361			0.0167693361			0.0167693361


			0.0234250513			0.0234250513			0.0234250513


			0.0250869268			0.0250869268			0.0250869268


			0.0260561259			0.0260561259			0.0260561259


			0.0263107461			0.0263107461			0.0263107461


			0.0265653662			0.0265653662			0.0265653662


			0.0279041752			0.0279041752			0.0279041752


			0.0336454483			0.0336454483			0.0336454483


			0.0416837782			0.0416837782			0.0416837782


			0.04521013			0.04521013			0.04521013


			0.0466803559			0.0466803559			0.0466803559


			0.0540643395			0.0540643395			0.0540643395


			0.0545735797			0.0545735797			0.0545735797


			0.0597015743			0.0597015743			0.0597015743


			0.061779603			0.061779603			0.061779603


			0.0618453114			0.0618453114			0.0618453114


			0.0647967146			0.0647967146			0.0647967146


			0.064843258			0.064843258			0.064843258


			0.0693771389			0.0693771389			0.0693771389


			0.0696262834			0.0696262834			0.0696262834


			0.0719780972			0.0719780972			0.0719780972


			0.0787488022			0.0787488022			0.0787488022


			0.0798658453			0.0798658453			0.0798658453


			0.0828364134			0.0828364134			0.0828364134


			0.0849582478			0.0849582478			0.0849582478


			0.0854565366			0.0854565366			0.0854565366


			0.0859931554			0.0859931554			0.0859931554


			0.087504449			0.087504449			0.087504449


			0.0906447639			0.0906447639			0.0906447639


			0.0941765914			0.0941765914			0.0941765914


			0.0945790554			0.0945790554			0.0945790554


			0.1029377139			0.1029377139			0.1029377139


			0.1132210815			0.1132210815			0.1132210815


			0.1138151951			0.1138151951			0.1138151951


			0.1209774127			0.1209774127			0.1209774127


			0.1224613279			0.1224613279			0.1224613279


			0.1247802875			0.1247802875			0.1247802875


			0.1385817933			0.1385817933			0.1385817933


			0.1587049966			0.1587049966			0.1587049966


			0.1756084873			0.1756084873			0.1756084873


			0.1816290212			0.1816290212			0.1816290212


			0.1820287474			0.1820287474			0.1820287474


			0.1832416153			0.1832416153			0.1832416153


			0.1833894593			0.1833894593			0.1833894593


			0.1845913758			0.1845913758			0.1845913758


			0.1867214237			0.1867214237			0.1867214237


			0.1923778234			0.1923778234			0.1923778234


			0.2019520876			0.2019520876			0.2019520876


			0.2095496235			0.2095496235			0.2095496235


			0.2126160164			0.2126160164			0.2126160164


			0.2185201916			0.2185201916			0.2185201916


			0.2248733744			0.2248733744			0.2248733744


			0.2404613279			0.2404613279			0.2404613279


			0.2499657769			0.2499657769			0.2499657769


			0.2613333333			0.2613333333			0.2613333333


			0.268386037			0.268386037			0.268386037


			0.2731389459			0.2731389459			0.2731389459


			0.2732731006			0.2732731006			0.2732731006


			0.2755646817			0.2755646817			0.2755646817


			0.2761670089			0.2761670089			0.2761670089


			0.277431896			0.277431896			0.277431896


			0.2818453114			0.2818453114			0.2818453114


			0.2987624914			0.2987624914			0.2987624914


			0.2992689938			0.2992689938			0.2992689938


			0.3097522245			0.3097522245			0.3097522245


			0.3291581109			0.3291581109			0.3291581109


			0.3435427789			0.3435427789			0.3435427789


			0.3504640657			0.3504640657			0.3504640657


			0.3595345654			0.3595345654			0.3595345654


			0.3624366872			0.3624366872			0.3624366872


			0.3628884326			0.3628884326			0.3628884326


			0.3675838467			0.3675838467			0.3675838467


			0.3709185489			0.3709185489			0.3709185489


			0.3750965092			0.3750965092			0.3750965092


			0.3800602327			0.3800602327			0.3800602327


			0.4061409993			0.4061409993			0.4061409993


			0.4081505818			0.4081505818			0.4081505818


			0.4125256674			0.4125256674			0.4125256674


			0.4178918549			0.4178918549			0.4178918549


			0.4449199179			0.4449199179			0.4449199179


			0.4494182067			0.4494182067			0.4494182067


			0.4834004107			0.4834004107			0.4834004107


			0.4857741273			0.4857741273			0.4857741273


			0.4875181383			0.4875181383			0.4875181383


			0.4893963039			0.4893963039			0.4893963039


			0.5114880219			0.5114880219			0.5114880219


			0.5281478439			0.5281478439			0.5281478439


			0.5343381246			0.5343381246			0.5343381246


			0.5387652293			0.5387652293			0.5387652293


			0.5406433949			0.5406433949			0.5406433949


			0.5459110198			0.5459110198			0.5459110198


			0.5527173169			0.5527173169			0.5527173169


			0.5586201232			0.5586201232			0.5586201232


			0.5609993155			0.5609993155			0.5609993155


			0.5760602327			0.5760602327			0.5760602327


			0.5833045859			0.5833045859			0.5833045859


			0.5840766598			0.5840766598			0.5840766598


			0.6161724846			0.6161724846			0.6161724846


			0.6172457221			0.6172457221			0.6172457221


			0.6238685832			0.6238685832			0.6238685832


			0.6285147159			0.6285147159			0.6285147159


			0.6404845996			0.6404845996			0.6404845996


			0.6559835729			0.6559835729			0.6559835729


			0.659247091			0.659247091			0.659247091


			0.6857275838			0.6857275838			0.6857275838


			0.6915509925			0.6915509925			0.6915509925


			0.7016290212			0.7016290212			0.7016290212


			0.7155646817			0.7155646817			0.7155646817


			0.7156386037			0.7156386037			0.7156386037


			0.7249007529			0.7249007529			0.7249007529


			0.7281916496			0.7281916496			0.7281916496


			0.732128679			0.732128679			0.732128679


			0.7447775496			0.7447775496			0.7447775496


			0.7847200548			0.7847200548			0.7847200548


			0.7934483231			0.7934483231			0.7934483231


			0.8419931554			0.8419931554			0.8419931554


			0.8444736482			0.8444736482			0.8444736482


			0.8462696783			0.8462696783			0.8462696783


			0.8526872005			0.8526872005			0.8526872005


			0.8529555099			0.8529555099			0.8529555099


			0.8529555099			0.8529555099			0.8529555099


			0.8529555099			0.8529555099			0.8529555099


			0.8530896646			0.8530896646			0.8530896646


			0.8534921287			0.8534921287			0.8534921287


			0.8534921287			0.8534921287			0.8534921287


			0.8536262834			0.8536262834			0.8536262834


			0.8537604381			0.8537604381			0.8537604381


			0.8537604381			0.8537604381			0.8537604381


			0.8537604381			0.8537604381			0.8537604381


			0.8538945927			0.8538945927			0.8538945927


			0.8538945927			0.8538945927			0.8538945927


			0.8538945927			0.8538945927			0.8538945927


			0.8540287474			0.8540287474			0.8540287474


			0.8544312115			0.8544312115			0.8544312115


			0.8544312115			0.8544312115			0.8544312115


			0.8545653662			0.8545653662			0.8545653662


			0.8545653662			0.8545653662			0.8545653662


			0.8546995209			0.8546995209			0.8546995209


			0.8548336756			0.8548336756			0.8548336756


			0.8548336756			0.8548336756			0.8548336756


			0.8630910335			0.8630910335			0.8630910335


			0.9272826831			0.9272826831			0.9272826831


			0.9432443532			0.9432443532			0.9432443532


			0.9549897331			0.9549897331			0.9549897331


			0.9608843258			0.9608843258			0.9608843258


			1.0284134155			1.0284134155			1.0284134155


			1.055578371			1.055578371			1.055578371


			1.0737823409			1.0737823409			1.0737823409


			1.0807063655			1.0807063655			1.0807063655


			1.0863764545			1.0863764545			1.0863764545


			1.1177138946			1.1177138946			1.1177138946


			1.1720684463			1.1720684463			1.1720684463


			1.2401861739			1.2401861739			1.2401861739


			1.2417604381			1.2417604381			1.2417604381


			1.2570568104			1.2570568104			1.2570568104


			1.2625927447			1.2625927447			1.2625927447


			1.2724161533			1.2724161533			1.2724161533


			1.3244599589			1.3244599589			1.3244599589


			1.3456728268			1.3456728268			1.3456728268


			1.3847501711			1.3847501711			1.3847501711


			1.4024640657			1.4024640657			1.4024640657


			1.4763039014			1.4763039014			1.4763039014


			1.4789897331			1.4789897331			1.4789897331


			1.5338261465			1.5338261465			1.5338261465


			1.5635619439			1.5635619439			1.5635619439


			1.5684599589			1.5684599589			1.5684599589


			1.6411608487			1.6411608487			1.6411608487


			1.6448377823			1.6448377823			1.6448377823


			1.7142231348			1.7142231348			1.7142231348


			1.7529938398			1.7529938398			1.7529938398


			1.7889801506			1.7889801506			1.7889801506


			1.8248870637			1.8248870637			1.8248870637


			1.8666392882			1.8666392882			1.8666392882


			1.8666392882			1.8666392882			1.8666392882


			1.8792060233			1.8792060233			1.8792060233


			1.9144969199			1.9144969199			1.9144969199


			1.9184120465			1.9184120465			1.9184120465


			1.9263709788			1.9263709788			1.9263709788


			1.9698234086			1.9698234086			1.9698234086


			2.0137138946			2.0137138946			2.0137138946


			2.0967008898			2.0967008898			2.0967008898


			2.1142505133			2.1142505133			2.1142505133


			2.1303901437			2.1303901437			2.1303901437


			2.1477371663			2.1477371663			2.1477371663


			2.2618644764			2.2618644764			2.2618644764


			2.345155373			2.345155373			2.345155373


			2.3977494867			2.3977494867			2.3977494867


			2.4275674196			2.4275674196			2.4275674196


			2.4314743326			2.4314743326			2.4314743326


			2.4361752225			2.4361752225			2.4361752225


			2.4406009582			2.4406009582			2.4406009582


			2.4867857632			2.4867857632			2.4867857632


			2.5169500342			2.5169500342			2.5169500342


			2.5690924025			2.5690924025			2.5690924025


			2.5742888433			2.5742888433			2.5742888433


			2.6536481862			2.6536481862			2.6536481862


			2.6881806982			2.6881806982			2.6881806982


			2.8377577002			2.8377577002			2.8377577002


			2.8415770021			2.8415770021			2.8415770021


			2.9486899384			2.9486899384			2.9486899384


			2.9497932923			2.9497932923			2.9497932923


			2.9498781656			2.9498781656			2.9498781656


			3.0170431211			3.0170431211			3.0170431211


			3.0522354552			3.0522354552			3.0522354552


			3.0984887064			3.0984887064			3.0984887064


			3.1571909651			3.1571909651			3.1571909651


			3.2896290212			3.2896290212			3.2896290212


			3.3204490075			3.3204490075			3.3204490075


			3.7126297057			3.7126297057			3.7126297057


			3.7445448323			3.7445448323			3.7445448323


			3.8801341547			3.8801341547			3.8801341547


			4.1089883641			4.1089883641			4.1089883641


			4.111266256			4.111266256			4.111266256


			4.2600903491			4.2600903491			4.2600903491


			4.3012375086			4.3012375086			4.3012375086


			4.5766872005			4.5766872005			4.5766872005


			4.6291471595			4.6291471595			4.6291471595


			5.0089336071			5.0089336071			5.0089336071


			6.313615332			6.313615332			6.313615332


			6.3413689254			6.3413689254			6.3413689254


			6.4112689938			6.4112689938			6.4112689938


			7.9575742642			7.9575742642			7.9575742642


			8.3111895962			8.3111895962			8.3111895962


			8.527008898			8.527008898			8.527008898


			9.3010321697			9.3010321697			9.3010321697


			9.3368925394			9.3368925394			9.3368925394


			9.5155947981			9.5155947981			9.5155947981


			9.8343463381			9.8343463381			9.8343463381


			9.9590006845			9.9590006845			9.9590006845


			10.1525366188			10.1525366188			10.1525366188


			10.4959342916			10.4959342916			10.4959342916


			10.8701026694			10.8701026694			10.8701026694


			11.0293278576			11.0293278576			11.0293278576


			11.2174647502			11.2174647502			11.2174647502


			11.2195154004			11.2195154004			11.2195154004


			11.3184229979			11.3184229979			11.3184229979


			12.9838138261			12.9838138261			12.9838138261


			14.4955975359			14.4955975359			14.4955975359


			15.2630581793			15.2630581793			15.2630581793


			15.2694428474			15.2694428474			15.2694428474


			15.9559561944			15.9559561944			15.9559561944


			16.2517535934			16.2517535934			16.2517535934


			16.8990718686			16.8990718686			16.8990718686


			17.2901355236			17.2901355236			17.2901355236


			18.0922067077			18.0922067077			18.0922067077


			19.0234715948			19.0234715948			19.0234715948


			19.0234715948			19.0234715948			19.0234715948


			19.0255249829			19.0255249829			19.0255249829


			19.0327118412			19.0327118412			19.0327118412
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1957-1980


			verm_fiber 1957-1980			Discrete Pleural Thickening			Diffuse Pleural Thickening			Parenchymal Change			Any Radiographic Change


			0.0077809719			0			0			0			0


			0.0084517454			0.003968254			0			0			0.003968254


			0.0130704997			0.003968254			0			0			0.003968254


			0.0167693361			0.003968254			0			0			0.003968254


			0.0234250513			0.003968254			0			0			0.003968254


			0.0250869268			0.003968254			0			0			0.003968254


			0.0260561259			0.003968254			0			0			0.003968254


			0.0263107461			0.003968254			0			0			0.003968254


			0.0265653662			0.003968254			0			0			0.003968254


			0.0279041752			0.003968254			0			0			0.003968254


			0.0336454483			0.003968254			0			0			0.003968254


			0.0416837782			0.003968254			0			0			0.003968254


			0.04521013			0.003968254			0			0			0.003968254


			0.0466803559			0.003968254			0			0			0.003968254


			0.0540643395			0.003968254			0			0			0.003968254


			0.0545735797			0.003968254			0			0			0.003968254


			0.0597015743			0.003968254			0			0			0.003968254


			0.061779603			0.003968254			0			0			0.003968254


			0.0618453114			0.003968254			0			0			0.003968254


			0.0647967146			0.003968254			0			0			0.003968254


			0.064843258			0.003968254			0			0			0.003968254


			0.0693771389			0.003968254			0			0			0.003968254


			0.0696262834			0.003968254			0			0			0.003968254


			0.0719780972			0.003968254			0			0			0.003968254


			0.0787488022			0.003968254			0			0			0.003968254


			0.0798658453			0.0079365079			0			0			0.0079365079


			0.0828364134			0.0079365079			0			0			0.0079365079


			0.0849582478			0.0079365079			0			0			0.0079365079


			0.0854565366			0.0079365079			0			0			0.0079365079


			0.0859931554			0.0079365079			0			0			0.0079365079


			0.087504449			0.0079365079			0			0			0.0079365079


			0.0906447639			0.0079365079			0			0			0.0079365079


			0.0941765914			0.0079365079			0			0			0.0079365079


			0.0945790554			0.0079365079			0			0			0.0079365079


			0.1029377139			0.0079365079			0			0			0.0079365079


			0.1132210815			0.0079365079			0			0			0.0079365079


			0.1138151951			0.0079365079			0			0			0.0079365079


			0.1209774127			0.0119047619			0			0			0.0119047619


			0.1224613279			0.0119047619			0			0			0.0119047619


			0.1247802875			0.0119047619			0			0			0.0119047619


			0.1385817933			0.0119047619			0			0			0.0119047619


			0.1587049966			0.0119047619			0			0			0.0119047619


			0.1756084873			0.0119047619			0			0			0.0119047619


			0.1816290212			0.0119047619			0			0			0.0119047619


			0.1820287474			0.0119047619			0			0			0.0119047619


			0.1832416153			0.0119047619			0			0			0.0119047619


			0.1833894593			0.0119047619			0			0			0.0119047619


			0.1845913758			0.0119047619			0			0			0.0119047619


			0.1867214237			0.0119047619			0			0			0.0119047619


			0.1923778234			0.0119047619			0			0			0.0119047619


			0.2019520876			0.0158730159			0			0			0.0158730159


			0.2095496235			0.0158730159			0			0			0.0158730159


			0.2126160164			0.0158730159			0			0			0.0158730159


			0.2185201916			0.0158730159			0			0			0.0158730159


			0.2248733744			0.0158730159			0			0			0.0158730159


			0.2404613279			0.0158730159			0			0			0.0158730159


			0.2499657769			0.0158730159			0			0			0.0158730159


			0.2613333333			0.0158730159			0			0			0.0158730159


			0.268386037			0.0158730159			0			0			0.0158730159


			0.2731389459			0.0158730159			0			0			0.0158730159


			0.2732731006			0.0158730159			0			0			0.0158730159


			0.2755646817			0.0158730159			0			0			0.0158730159


			0.2761670089			0.0158730159			0			0			0.0158730159


			0.277431896			0.0158730159			0			0			0.0158730159


			0.2818453114			0.0158730159			0			0			0.0158730159


			0.2987624914			0.0158730159			0			0			0.0158730159


			0.2992689938			0.0158730159			0			0			0.0158730159


			0.3097522245			0.0158730159			0			0			0.0158730159


			0.3291581109			0.0158730159			0			0			0.0158730159


			0.3435427789			0.0158730159			0			0			0.0158730159


			0.3504640657			0.0158730159			0			0			0.0158730159


			0.3595345654			0.0158730159			0			0			0.0158730159


			0.3624366872			0.0158730159			0			0			0.0158730159


			0.3628884326			0.0158730159			0			0			0.0158730159


			0.3675838467			0.0158730159			0			0			0.0158730159


			0.3709185489			0.0158730159			0			0			0.0158730159


			0.3750965092			0.0158730159			0			0			0.0158730159


			0.3800602327			0.0158730159			0			0			0.0158730159


			0.4061409993			0.0158730159			0			0			0.0158730159


			0.4081505818			0.0158730159			0			0			0.0158730159


			0.4125256674			0.0158730159			0			0			0.0158730159


			0.4178918549			0.0158730159			0			0			0.0158730159


			0.4449199179			0.0198412698			0			0			0.0198412698


			0.4494182067			0.0198412698			0			0			0.0198412698


			0.4834004107			0.0198412698			0			0			0.0198412698


			0.4857741273			0.0198412698			0			0			0.0198412698


			0.4875181383			0.0198412698			0			0			0.0198412698


			0.4893963039			0.0198412698			0			0			0.0198412698


			0.5114880219			0.0238095238			0			0			0.0238095238


			0.5281478439			0.0238095238			0			0			0.0238095238


			0.5343381246			0.0238095238			0			0			0.0238095238


			0.5387652293			0.0238095238			0			0			0.0238095238


			0.5406433949			0.0277777778			0			0			0.0277777778


			0.5459110198			0.0277777778			0			0			0.0277777778


			0.5527173169			0.0317460317			0			0			0.0317460317


			0.5586201232			0.0357142857			0			0			0.0357142857


			0.5609993155			0.0357142857			0			0			0.0357142857


			0.5760602327			0.0357142857			0			0			0.0357142857


			0.5833045859			0.0357142857			0			0			0.0357142857


			0.5840766598			0.0396825397			0			0			0.0396825397


			0.6161724846			0.0396825397			0			0			0.0396825397


			0.6172457221			0.0396825397			0			0			0.0396825397


			0.6238685832			0.0396825397			0			0			0.0396825397


			0.6285147159			0.0436507937			0			0			0.0436507937


			0.6404845996			0.0436507937			0			0			0.0436507937


			0.6559835729			0.0436507937			0			0			0.0436507937


			0.659247091			0.0476190476			0			0			0.0476190476


			0.6857275838			0.0476190476			0			0			0.0476190476


			0.6915509925			0.0476190476			0			0			0.0476190476


			0.7016290212			0.0515873016			0			0			0.0515873016


			0.7155646817			0.0515873016			0			0			0.0515873016


			0.7156386037			0.0515873016			0			0			0.0515873016


			0.7249007529			0.0515873016			0			0			0.0515873016


			0.7281916496			0.0555555556			0			0			0.0555555556


			0.732128679			0.0555555556			0			0			0.0555555556


			0.7447775496			0.0555555556			0			0			0.0555555556


			0.7847200548			0.0555555556			0			0			0.0555555556


			0.7934483231			0.0555555556			0			0			0.0555555556


			0.8444736482			0.0555555556			0			0			0.0555555556


			0.8462696783			0.0555555556			0			0			0.0555555556


			0.8630910335			0.0555555556			0			0			0.0555555556


			0.898568104			0.0555555556			0			0			0.0555555556


			0.9272826831			0.0555555556			0			0			0.0555555556


			0.9315701574			0.0555555556			0			0			0.0555555556


			0.9432443532			0.0555555556			0			0			0.0555555556


			0.9549897331			0.0555555556			0			0			0.0555555556


			0.9608843258			0.0555555556			0			0			0.0555555556


			0.9755728953			0.0555555556			0			0			0.0555555556


			0.9805366188			0.0555555556			0			0			0.0555555556


			1.0168925394			0.0555555556			0			0			0.0555555556


			1.0264175222			0.0595238095			0			0			0.0595238095


			1.0284134155			0.0595238095			0			0			0.0595238095


			1.0426502396			0.0595238095			0			0			0.0595238095


			1.055578371			0.0595238095			0			0			0.0595238095


			1.0737823409			0.0595238095			0			0			0.0595238095


			1.0752498289			0.0595238095			0			0			0.0595238095


			1.0795427789			0.0595238095			0			0			0.0595238095


			1.0807063655			0.0595238095			0			0			0.0595238095


			1.0863764545			0.0595238095			0			0			0.0595238095


			1.1067761807			0.0634920635			0			0			0.0634920635


			1.114825462			0.0674603175			0			0			0.0674603175


			1.1153620808			0.0714285714			0			0			0.0714285714


			1.1161670089			0.0753968254			0			0			0.0753968254


			1.1177138946			0.0753968254			0			0			0.0753968254


			1.1309240246			0.0753968254			0			0			0.0753968254


			1.1397782341			0.0753968254			0			0			0.0753968254


			1.1399123888			0.0793650794			0			0			0.0793650794


			1.1442053388			0.0833333333			0			0			0.0833333333


			1.1466201232			0.0833333333			0			0			0.0833333333


			1.1468884326			0.0873015873			0			0			0.0873015873


			1.1483641342			0.0873015873			0			0			0.0873015873


			1.1720684463			0.0873015873			0			0			0.0873015873


			1.2401861739			0.0873015873			0			0			0.0873015873


			1.2417604381			0.0873015873			0			0			0.0873015873


			1.2548035592			0.0873015873			0			0			0.0873015873


			1.2570568104			0.0912698413			0			0			0.0912698413


			1.2625927447			0.0912698413			0			0			0.0912698413


			1.2724161533			0.0952380952			0			0			0.0952380952


			1.3244599589			0.0952380952			0			0			0.0952380952


			1.3456728268			0.0952380952			0			0			0.0952380952


			1.3847501711			0.0952380952			0			0			0.0952380952


			1.4024640657			0.0952380952			0			0			0.0952380952


			1.4735605749			0.0992063492			0			0			0.0992063492


			1.4763039014			0.1031746032			0			0			0.1031746032


			1.4789897331			0.1071428571			0			0			0.1071428571


			1.5338261465			0.1071428571			0			0			0.1071428571


			1.5635619439			0.1111111111			0			0			0.1111111111


			1.5684599589			0.1150793651			0			0			0.1150793651


			1.6411608487			0.119047619			0			0			0.119047619


			1.6448377823			0.119047619			0			0			0.119047619


			1.7142231348			0.119047619			0			0			0.119047619


			1.7529938398			0.119047619			0			0			0.119047619


			1.7956495551			0.123015873			0			0			0.123015873


			1.8248870637			0.123015873			0			0			0.123015873


			1.8666392882			0.126984127			0			0			0.126984127


			1.8666392882			0.126984127			0			0			0.126984127


			1.8792060233			0.126984127			0			0			0.126984127


			1.9263709788			0.126984127			0			0			0.126984127


			1.9698234086			0.130952381			0			0			0.130952381


			2.0137138946			0.1349206349			0			0			0.1349206349


			2.0967008898			0.1349206349			0			0			0.1349206349


			2.1142505133			0.1349206349			0			0			0.1349206349


			2.1303901437			0.1349206349			0			0			0.1349206349


			2.1477371663			0.1388888889			0			0			0.1388888889


			2.2618644764			0.1388888889			0			0			0.1388888889


			2.3273921971			0.1428571429			0.003968254			0.003968254			0.1428571429


			2.345155373			0.1468253968			0.003968254			0.003968254			0.1468253968


			2.3977494867			0.1468253968			0.003968254			0.003968254			0.1468253968


			2.413650924			0.1468253968			0.003968254			0.003968254			0.1468253968


			2.4275674196			0.1468253968			0.003968254			0.003968254			0.1468253968


			2.4314743326			0.1507936508			0.003968254			0.003968254			0.1507936508


			2.4361752225			0.1507936508			0.003968254			0.003968254			0.1507936508


			2.4406009582			0.1507936508			0.003968254			0.003968254			0.1507936508


			2.5169500342			0.1547619048			0.003968254			0.003968254			0.1547619048


			2.5742888433			0.1547619048			0.003968254			0.003968254			0.1547619048


			2.5782614648			0.1547619048			0.003968254			0.003968254			0.1547619048


			2.6536481862			0.1547619048			0.003968254			0.0079365079			0.1587301587


			2.6881806982			0.1587301587			0.003968254			0.0079365079			0.1626984127


			2.6957344285			0.1587301587			0.003968254			0.0079365079			0.1626984127


			2.7114948665			0.1626984127			0.003968254			0.0079365079			0.1666666667


			2.8377577002			0.1626984127			0.003968254			0.0079365079			0.1666666667


			3.0170431211			0.1626984127			0.003968254			0.0079365079			0.1666666667


			3.0522354552			0.1666666667			0.003968254			0.0079365079			0.1706349206


			3.0984887064			0.1706349206			0.003968254			0.0079365079			0.1746031746


			3.1571909651			0.1746031746			0.0079365079			0.0079365079			0.1785714286


			3.3204490075			0.1785714286			0.0079365079			0.0079365079			0.1825396825


			3.3387268994			0.1785714286			0.0079365079			0.0079365079			0.1825396825


			3.7126297057			0.1785714286			0.0079365079			0.0079365079			0.1825396825


			3.7445448323			0.1825396825			0.0119047619			0.0079365079			0.1865079365


			3.8801341547			0.1865079365			0.0119047619			0.0079365079			0.1904761905


			4.1089883641			0.1904761905			0.0158730159			0.0079365079			0.1944444444


			4.2208405202			0.1944444444			0.0198412698			0.0079365079			0.1984126984


			4.2209253936			0.1944444444			0.0198412698			0.0079365079			0.1984126984


			4.3012375086			0.1944444444			0.0198412698			0.0079365079			0.1984126984


			4.3487419576			0.1944444444			0.0198412698			0.0079365079			0.1984126984


			4.5606762491			0.1984126984			0.0198412698			0.0079365079			0.2023809524


			4.5766872005			0.1984126984			0.0198412698			0.0079365079			0.2023809524


			4.9449418207			0.2023809524			0.0198412698			0.0079365079			0.2063492063


			5.0089336071			0.2023809524			0.0198412698			0.0079365079			0.2063492063


			6.313615332			0.2023809524			0.0198412698			0.0079365079			0.2063492063


			6.4112689938			0.2023809524			0.0198412698			0.0079365079			0.2063492063


			6.5089281314			0.2063492063			0.0198412698			0.0079365079			0.2103174603


			7.9575742642			0.2063492063			0.0198412698			0.0079365079			0.2103174603


			8.3111895962			0.2063492063			0.0198412698			0.0079365079			0.2103174603


			9.0464750171			0.2063492063			0.0198412698			0.0079365079			0.2103174603


			9.3010321697			0.2063492063			0.0198412698			0.0079365079			0.2103174603


			9.3368925394			0.2103174603			0.0238095238			0.0079365079			0.2142857143


			9.7961259411			0.2142857143			0.0238095238			0.0079365079			0.2182539683


			9.8343463381			0.2142857143			0.0238095238			0.0079365079			0.2182539683


			9.9590006845			0.2182539683			0.0277777778			0.0079365079			0.2222222222


			10.1525366188			0.2182539683			0.0277777778			0.0079365079			0.2222222222


			11.0866283368			0.2182539683			0.0277777778			0.0079365079			0.2222222222


			11.2174647502			0.2182539683			0.0277777778			0.0079365079			0.2222222222


			11.2195154004			0.2182539683			0.0277777778			0.0079365079			0.2222222222


			11.469615332			0.2182539683			0.0277777778			0.0079365079			0.2222222222


			13.6939876797			0.2222222222			0.0277777778			0.0079365079			0.2261904762


			13.8387077344			0.2261904762			0.0277777778			0.0079365079			0.2301587302


			14.4955975359			0.2301587302			0.0317460317			0.0079365079			0.2341269841


			16.2517535934			0.2341269841			0.0357142857			0.0079365079			0.2380952381


			16.7934346338			0.2380952381			0.0357142857			0.0079365079			0.2420634921


			16.8990718686			0.2420634921			0.0357142857			0.0079365079			0.246031746


			17.1978042437			0.246031746			0.0396825397			0.0119047619			0.25


			17.9968514716			0.25			0.0396825397			0.0119047619			0.253968254


			19.3806872005			0.253968254			0.0396825397			0.0158730159			0.2579365079


			19.4781218344			0.2579365079			0.0396825397			0.0198412698			0.2619047619


			21.6903874059			0.2579365079			0.0396825397			0.0238095238			0.2658730159


			23.5435811088			0.2579365079			0.0396825397			0.0238095238			0.2658730159


			24.6148501027			0.2619047619			0.0396825397			0.0238095238			0.2698412698


			25.4020958248			0.2658730159			0.0396825397			0.0238095238			0.2738095238


			27.4829897331			0.2698412698			0.0396825397			0.0238095238			0.2777777778


			28.0874031485			0.2738095238			0.0396825397			0.0277777778			0.2817460317


			28.0966433949			0.2738095238			0.0396825397			0.0277777778			0.2817460317








Chart 1957-1980


			0.0077809719			0.0077809719			0.0077809719			0.0077809719


			0.0084517454			0.0084517454			0.0084517454			0.0084517454


			0.0130704997			0.0130704997			0.0130704997			0.0130704997


			0.0167693361			0.0167693361			0.0167693361			0.0167693361


			0.0234250513			0.0234250513			0.0234250513			0.0234250513


			0.0250869268			0.0250869268			0.0250869268			0.0250869268


			0.0260561259			0.0260561259			0.0260561259			0.0260561259


			0.0263107461			0.0263107461			0.0263107461			0.0263107461


			0.0265653662			0.0265653662			0.0265653662			0.0265653662


			0.0279041752			0.0279041752			0.0279041752			0.0279041752


			0.0336454483			0.0336454483			0.0336454483			0.0336454483


			0.0416837782			0.0416837782			0.0416837782			0.0416837782


			0.04521013			0.04521013			0.04521013			0.04521013


			0.0466803559			0.0466803559			0.0466803559			0.0466803559


			0.0540643395			0.0540643395			0.0540643395			0.0540643395


			0.0545735797			0.0545735797			0.0545735797			0.0545735797


			0.0597015743			0.0597015743			0.0597015743			0.0597015743


			0.061779603			0.061779603			0.061779603			0.061779603


			0.0618453114			0.0618453114			0.0618453114			0.0618453114


			0.0647967146			0.0647967146			0.0647967146			0.0647967146


			0.064843258			0.064843258			0.064843258			0.064843258


			0.0693771389			0.0693771389			0.0693771389			0.0693771389


			0.0696262834			0.0696262834			0.0696262834			0.0696262834


			0.0719780972			0.0719780972			0.0719780972			0.0719780972


			0.0787488022			0.0787488022			0.0787488022			0.0787488022


			0.0798658453			0.0798658453			0.0798658453			0.0798658453


			0.0828364134			0.0828364134			0.0828364134			0.0828364134


			0.0849582478			0.0849582478			0.0849582478			0.0849582478


			0.0854565366			0.0854565366			0.0854565366			0.0854565366


			0.0859931554			0.0859931554			0.0859931554			0.0859931554


			0.087504449			0.087504449			0.087504449			0.087504449


			0.0906447639			0.0906447639			0.0906447639			0.0906447639


			0.0941765914			0.0941765914			0.0941765914			0.0941765914


			0.0945790554			0.0945790554			0.0945790554			0.0945790554


			0.1029377139			0.1029377139			0.1029377139			0.1029377139


			0.1132210815			0.1132210815			0.1132210815			0.1132210815


			0.1138151951			0.1138151951			0.1138151951			0.1138151951


			0.1209774127			0.1209774127			0.1209774127			0.1209774127


			0.1224613279			0.1224613279			0.1224613279			0.1224613279


			0.1247802875			0.1247802875			0.1247802875			0.1247802875


			0.1385817933			0.1385817933			0.1385817933			0.1385817933


			0.1587049966			0.1587049966			0.1587049966			0.1587049966


			0.1756084873			0.1756084873			0.1756084873			0.1756084873


			0.1816290212			0.1816290212			0.1816290212			0.1816290212


			0.1820287474			0.1820287474			0.1820287474			0.1820287474


			0.1832416153			0.1832416153			0.1832416153			0.1832416153


			0.1833894593			0.1833894593			0.1833894593			0.1833894593


			0.1845913758			0.1845913758			0.1845913758			0.1845913758


			0.1867214237			0.1867214237			0.1867214237			0.1867214237


			0.1923778234			0.1923778234			0.1923778234			0.1923778234


			0.2019520876			0.2019520876			0.2019520876			0.2019520876


			0.2095496235			0.2095496235			0.2095496235			0.2095496235


			0.2126160164			0.2126160164			0.2126160164			0.2126160164


			0.2185201916			0.2185201916			0.2185201916			0.2185201916


			0.2248733744			0.2248733744			0.2248733744			0.2248733744


			0.2404613279			0.2404613279			0.2404613279			0.2404613279


			0.2499657769			0.2499657769			0.2499657769			0.2499657769


			0.2613333333			0.2613333333			0.2613333333			0.2613333333


			0.268386037			0.268386037			0.268386037			0.268386037


			0.2731389459			0.2731389459			0.2731389459			0.2731389459


			0.2732731006			0.2732731006			0.2732731006			0.2732731006


			0.2755646817			0.2755646817			0.2755646817			0.2755646817


			0.2761670089			0.2761670089			0.2761670089			0.2761670089


			0.277431896			0.277431896			0.277431896			0.277431896


			0.2818453114			0.2818453114			0.2818453114			0.2818453114


			0.2987624914			0.2987624914			0.2987624914			0.2987624914


			0.2992689938			0.2992689938			0.2992689938			0.2992689938


			0.3097522245			0.3097522245			0.3097522245			0.3097522245


			0.3291581109			0.3291581109			0.3291581109			0.3291581109


			0.3435427789			0.3435427789			0.3435427789			0.3435427789


			0.3504640657			0.3504640657			0.3504640657			0.3504640657


			0.3595345654			0.3595345654			0.3595345654			0.3595345654


			0.3624366872			0.3624366872			0.3624366872			0.3624366872


			0.3628884326			0.3628884326			0.3628884326			0.3628884326


			0.3675838467			0.3675838467			0.3675838467			0.3675838467


			0.3709185489			0.3709185489			0.3709185489			0.3709185489


			0.3750965092			0.3750965092			0.3750965092			0.3750965092


			0.3800602327			0.3800602327			0.3800602327			0.3800602327


			0.4061409993			0.4061409993			0.4061409993			0.4061409993


			0.4081505818			0.4081505818			0.4081505818			0.4081505818


			0.4125256674			0.4125256674			0.4125256674			0.4125256674


			0.4178918549			0.4178918549			0.4178918549			0.4178918549


			0.4449199179			0.4449199179			0.4449199179			0.4449199179


			0.4494182067			0.4494182067			0.4494182067			0.4494182067


			0.4834004107			0.4834004107			0.4834004107			0.4834004107


			0.4857741273			0.4857741273			0.4857741273			0.4857741273


			0.4875181383			0.4875181383			0.4875181383			0.4875181383


			0.4893963039			0.4893963039			0.4893963039			0.4893963039


			0.5114880219			0.5114880219			0.5114880219			0.5114880219


			0.5281478439			0.5281478439			0.5281478439			0.5281478439


			0.5343381246			0.5343381246			0.5343381246			0.5343381246


			0.5387652293			0.5387652293			0.5387652293			0.5387652293


			0.5406433949			0.5406433949			0.5406433949			0.5406433949


			0.5459110198			0.5459110198			0.5459110198			0.5459110198


			0.5527173169			0.5527173169			0.5527173169			0.5527173169


			0.5586201232			0.5586201232			0.5586201232			0.5586201232


			0.5609993155			0.5609993155			0.5609993155			0.5609993155


			0.5760602327			0.5760602327			0.5760602327			0.5760602327


			0.5833045859			0.5833045859			0.5833045859			0.5833045859


			0.5840766598			0.5840766598			0.5840766598			0.5840766598


			0.6161724846			0.6161724846			0.6161724846			0.6161724846


			0.6172457221			0.6172457221			0.6172457221			0.6172457221


			0.6238685832			0.6238685832			0.6238685832			0.6238685832


			0.6285147159			0.6285147159			0.6285147159			0.6285147159


			0.6404845996			0.6404845996			0.6404845996			0.6404845996


			0.6559835729			0.6559835729			0.6559835729			0.6559835729


			0.659247091			0.659247091			0.659247091			0.659247091


			0.6857275838			0.6857275838			0.6857275838			0.6857275838


			0.6915509925			0.6915509925			0.6915509925			0.6915509925


			0.7016290212			0.7016290212			0.7016290212			0.7016290212


			0.7155646817			0.7155646817			0.7155646817			0.7155646817


			0.7156386037			0.7156386037			0.7156386037			0.7156386037


			0.7249007529			0.7249007529			0.7249007529			0.7249007529


			0.7281916496			0.7281916496			0.7281916496			0.7281916496


			0.732128679			0.732128679			0.732128679			0.732128679


			0.7447775496			0.7447775496			0.7447775496			0.7447775496


			0.7847200548			0.7847200548			0.7847200548			0.7847200548


			0.7934483231			0.7934483231			0.7934483231			0.7934483231


			0.8444736482			0.8444736482			0.8444736482			0.8444736482


			0.8462696783			0.8462696783			0.8462696783			0.8462696783


			0.8630910335			0.8630910335			0.8630910335			0.8630910335


			0.898568104			0.898568104			0.898568104			0.898568104


			0.9272826831			0.9272826831			0.9272826831			0.9272826831


			0.9315701574			0.9315701574			0.9315701574			0.9315701574


			0.9432443532			0.9432443532			0.9432443532			0.9432443532


			0.9549897331			0.9549897331			0.9549897331			0.9549897331


			0.9608843258			0.9608843258			0.9608843258			0.9608843258


			0.9755728953			0.9755728953			0.9755728953			0.9755728953


			0.9805366188			0.9805366188			0.9805366188			0.9805366188


			1.0168925394			1.0168925394			1.0168925394			1.0168925394


			1.0264175222			1.0264175222			1.0264175222			1.0264175222


			1.0284134155			1.0284134155			1.0284134155			1.0284134155


			1.0426502396			1.0426502396			1.0426502396			1.0426502396


			1.055578371			1.055578371			1.055578371			1.055578371


			1.0737823409			1.0737823409			1.0737823409			1.0737823409


			1.0752498289			1.0752498289			1.0752498289			1.0752498289


			1.0795427789			1.0795427789			1.0795427789			1.0795427789


			1.0807063655			1.0807063655			1.0807063655			1.0807063655


			1.0863764545			1.0863764545			1.0863764545			1.0863764545


			1.1067761807			1.1067761807			1.1067761807			1.1067761807


			1.114825462			1.114825462			1.114825462			1.114825462


			1.1153620808			1.1153620808			1.1153620808			1.1153620808


			1.1161670089			1.1161670089			1.1161670089			1.1161670089


			1.1177138946			1.1177138946			1.1177138946			1.1177138946


			1.1309240246			1.1309240246			1.1309240246			1.1309240246


			1.1397782341			1.1397782341			1.1397782341			1.1397782341


			1.1399123888			1.1399123888			1.1399123888			1.1399123888


			1.1442053388			1.1442053388			1.1442053388			1.1442053388


			1.1466201232			1.1466201232			1.1466201232			1.1466201232


			1.1468884326			1.1468884326			1.1468884326			1.1468884326


			1.1483641342			1.1483641342			1.1483641342			1.1483641342


			1.1720684463			1.1720684463			1.1720684463			1.1720684463


			1.2401861739			1.2401861739			1.2401861739			1.2401861739


			1.2417604381			1.2417604381			1.2417604381			1.2417604381


			1.2548035592			1.2548035592			1.2548035592			1.2548035592


			1.2570568104			1.2570568104			1.2570568104			1.2570568104


			1.2625927447			1.2625927447			1.2625927447			1.2625927447


			1.2724161533			1.2724161533			1.2724161533			1.2724161533


			1.3244599589			1.3244599589			1.3244599589			1.3244599589


			1.3456728268			1.3456728268			1.3456728268			1.3456728268


			1.3847501711			1.3847501711			1.3847501711			1.3847501711


			1.4024640657			1.4024640657			1.4024640657			1.4024640657


			1.4735605749			1.4735605749			1.4735605749			1.4735605749


			1.4763039014			1.4763039014			1.4763039014			1.4763039014


			1.4789897331			1.4789897331			1.4789897331			1.4789897331


			1.5338261465			1.5338261465			1.5338261465			1.5338261465


			1.5635619439			1.5635619439			1.5635619439			1.5635619439


			1.5684599589			1.5684599589			1.5684599589			1.5684599589


			1.6411608487			1.6411608487			1.6411608487			1.6411608487


			1.6448377823			1.6448377823			1.6448377823			1.6448377823


			1.7142231348			1.7142231348			1.7142231348			1.7142231348


			1.7529938398			1.7529938398			1.7529938398			1.7529938398


			1.7956495551			1.7956495551			1.7956495551			1.7956495551


			1.8248870637			1.8248870637			1.8248870637			1.8248870637


			1.8666392882			1.8666392882			1.8666392882			1.8666392882


			1.8666392882			1.8666392882			1.8666392882			1.8666392882


			1.8792060233			1.8792060233			1.8792060233			1.8792060233


			1.9263709788			1.9263709788			1.9263709788			1.9263709788


			1.9698234086			1.9698234086			1.9698234086			1.9698234086


			2.0137138946			2.0137138946			2.0137138946			2.0137138946


			2.0967008898			2.0967008898			2.0967008898			2.0967008898


			2.1142505133			2.1142505133			2.1142505133			2.1142505133


			2.1303901437			2.1303901437			2.1303901437			2.1303901437


			2.1477371663			2.1477371663			2.1477371663			2.1477371663


			2.2618644764			2.2618644764			2.2618644764			2.2618644764


			2.3273921971			2.3273921971			2.3273921971			2.3273921971


			2.345155373			2.345155373			2.345155373			2.345155373


			2.3977494867			2.3977494867			2.3977494867			2.3977494867


			2.413650924			2.413650924			2.413650924			2.413650924


			2.4275674196			2.4275674196			2.4275674196			2.4275674196


			2.4314743326			2.4314743326			2.4314743326			2.4314743326


			2.4361752225			2.4361752225			2.4361752225			2.4361752225


			2.4406009582			2.4406009582			2.4406009582			2.4406009582


			2.5169500342			2.5169500342			2.5169500342			2.5169500342


			2.5742888433			2.5742888433			2.5742888433			2.5742888433


			2.5782614648			2.5782614648			2.5782614648			2.5782614648


			2.6536481862			2.6536481862			2.6536481862			2.6536481862


			2.6881806982			2.6881806982			2.6881806982			2.6881806982


			2.6957344285			2.6957344285			2.6957344285			2.6957344285


			2.7114948665			2.7114948665			2.7114948665			2.7114948665


			2.8377577002			2.8377577002			2.8377577002			2.8377577002


			3.0170431211			3.0170431211			3.0170431211			3.0170431211


			3.0522354552			3.0522354552			3.0522354552			3.0522354552


			3.0984887064			3.0984887064			3.0984887064			3.0984887064


			3.1571909651			3.1571909651			3.1571909651			3.1571909651


			3.3204490075			3.3204490075			3.3204490075			3.3204490075


			3.3387268994			3.3387268994			3.3387268994			3.3387268994


			3.7126297057			3.7126297057			3.7126297057			3.7126297057


			3.7445448323			3.7445448323			3.7445448323			3.7445448323


			3.8801341547			3.8801341547			3.8801341547			3.8801341547


			4.1089883641			4.1089883641			4.1089883641			4.1089883641


			4.2208405202			4.2208405202			4.2208405202			4.2208405202


			4.2209253936			4.2209253936			4.2209253936			4.2209253936


			4.3012375086			4.3012375086			4.3012375086			4.3012375086


			4.3487419576			4.3487419576			4.3487419576			4.3487419576


			4.5606762491			4.5606762491			4.5606762491			4.5606762491


			4.5766872005			4.5766872005			4.5766872005			4.5766872005


			4.9449418207			4.9449418207			4.9449418207			4.9449418207


			5.0089336071			5.0089336071			5.0089336071			5.0089336071


			6.313615332			6.313615332			6.313615332			6.313615332


			6.4112689938			6.4112689938			6.4112689938			6.4112689938


			6.5089281314			6.5089281314			6.5089281314			6.5089281314


			7.9575742642			7.9575742642			7.9575742642			7.9575742642


			8.3111895962			8.3111895962			8.3111895962			8.3111895962


			9.0464750171			9.0464750171			9.0464750171			9.0464750171


			9.3010321697			9.3010321697			9.3010321697			9.3010321697


			9.3368925394			9.3368925394			9.3368925394			9.3368925394


			9.7961259411			9.7961259411			9.7961259411			9.7961259411


			9.8343463381			9.8343463381			9.8343463381			9.8343463381


			9.9590006845			9.9590006845			9.9590006845			9.9590006845


			10.1525366188			10.1525366188			10.1525366188			10.1525366188


			11.0866283368			11.0866283368			11.0866283368			11.0866283368


			11.2174647502			11.2174647502			11.2174647502			11.2174647502


			11.2195154004			11.2195154004			11.2195154004			11.2195154004


			11.469615332			11.469615332			11.469615332			11.469615332


			13.6939876797			13.6939876797			13.6939876797			13.6939876797


			13.8387077344			13.8387077344			13.8387077344			13.8387077344


			14.4955975359			14.4955975359			14.4955975359			14.4955975359


			16.2517535934			16.2517535934			16.2517535934			16.2517535934


			16.7934346338			16.7934346338			16.7934346338			16.7934346338


			16.8990718686			16.8990718686			16.8990718686			16.8990718686


			17.1978042437			17.1978042437			17.1978042437			17.1978042437


			17.9968514716			17.9968514716			17.9968514716			17.9968514716


			19.3806872005			19.3806872005			19.3806872005			19.3806872005


			19.4781218344			19.4781218344			19.4781218344			19.4781218344


			21.6903874059			21.6903874059			21.6903874059			21.6903874059


			23.5435811088			23.5435811088			23.5435811088			23.5435811088


			24.6148501027			24.6148501027			24.6148501027			24.6148501027


			25.4020958248			25.4020958248			25.4020958248			25.4020958248


			27.4829897331			27.4829897331			27.4829897331			27.4829897331


			28.0874031485			28.0874031485			28.0874031485			28.0874031485


			28.0966433949			28.0966433949			28.0966433949			28.0966433949





Discrete Pleural Thickening


Diffuse Pleural Thickening


Parenchymal Change


Any Radiographic Change


Cumulative Exposure 1957-1980


Cumulative Prevalence
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0.1626984127
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0.0079365079
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0.0079365079
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0.0079365079


0.1904761905


0.1904761905


0.0158730159


0.0079365079


0.1944444444


0.1944444444


0.0198412698


0.0079365079


0.1984126984


0.1944444444
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0.0198412698
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0.0079365079


0.2301587302
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0.0317460317


0.0079365079


0.2341269841


0.2341269841


0.0357142857


0.0079365079


0.2380952381


0.2380952381


0.0357142857


0.0079365079


0.2420634921


0.2420634921


0.0357142857


0.0079365079


0.246031746


0.246031746


0.0396825397


0.0119047619


0.25


0.25


0.0396825397


0.0119047619


0.253968254


0.253968254


0.0396825397


0.0158730159


0.2579365079


0.2579365079


0.0396825397


0.0198412698


0.2619047619


0.2579365079


0.0396825397


0.0238095238


0.2658730159


0.2579365079


0.0396825397


0.0238095238


0.2658730159


0.2619047619


0.0396825397


0.0238095238


0.2698412698


0.2658730159


0.0396825397


0.0238095238


0.2738095238


0.2698412698


0.0396825397


0.0238095238


0.2777777778


0.2738095238


0.0396825397


0.0277777778


0.2817460317


0.2738095238


0.0396825397


0.0277777778


0.2817460317





1963 v 1972


			verm_fiber 1963-1980			Discrete Pleural 1963-1980			verm_fiber 1972-1980			Discrete Pleural 1972-1980


			0.0077809719			0			0.0077809719			0


			0.0084517454			0.003968254			0.0084517454			0.0085470085


			0.0130704997			0.003968254			0.0130704997			0.0085470085


			0.0167693361			0.003968254			0.0167693361			0.0085470085


			0.0234250513			0.003968254			0.0234250513			0.0085470085


			0.0250869268			0.003968254			0.0250869268			0.0085470085


			0.0260561259			0.003968254			0.0260561259			0.0085470085


			0.0263107461			0.003968254			0.0263107461			0.0085470085


			0.0265653662			0.003968254			0.0265653662			0.0085470085


			0.0279041752			0.003968254			0.0279041752			0.0085470085


			0.0336454483			0.003968254			0.0336454483			0.0085470085


			0.0416837782			0.003968254			0.0416837782			0.0085470085


			0.04521013			0.003968254			0.04521013			0.0085470085


			0.0466803559			0.003968254			0.0466803559			0.0085470085


			0.0540643395			0.003968254			0.0540643395			0.0085470085


			0.0545735797			0.003968254			0.0545735797			0.0085470085


			0.0597015743			0.003968254			0.0597015743			0.0085470085


			0.061779603			0.003968254			0.061779603			0.0085470085


			0.0618453114			0.003968254			0.0618453114			0.0085470085


			0.0647967146			0.003968254			0.0647967146			0.0085470085


			0.064843258			0.003968254			0.064843258			0.0085470085


			0.0693771389			0.003968254			0.0693771389			0.0085470085


			0.0696262834			0.003968254			0.0696262834			0.0085470085


			0.0719780972			0.003968254			0.0719780972			0.0085470085


			0.0787488022			0.003968254			0.0787488022			0.0085470085


			0.0798658453			0.0079365079			0.0798658453			0.0170940171


			0.0828364134			0.0079365079			0.0828364134			0.0170940171


			0.0849582478			0.0079365079			0.0849582478			0.0170940171


			0.0854565366			0.0079365079			0.0854565366			0.0170940171


			0.0859931554			0.0079365079			0.0859931554			0.0170940171


			0.087504449			0.0079365079			0.087504449			0.0170940171


			0.0906447639			0.0079365079			0.0906447639			0.0170940171


			0.0941765914			0.0079365079			0.0941765914			0.0170940171


			0.0945790554			0.0079365079			0.0945790554			0.0170940171


			0.1029377139			0.0079365079			0.1029377139			0.0170940171


			0.1132210815			0.0079365079			0.1132210815			0.0170940171


			0.1138151951			0.0079365079			0.1138151951			0.0170940171


			0.1209774127			0.0119047619			0.1209774127			0.0256410256


			0.1224613279			0.0119047619			0.1224613279			0.0256410256


			0.1247802875			0.0119047619			0.1247802875			0.0256410256


			0.1385817933			0.0119047619			0.1385817933			0.0256410256


			0.1587049966			0.0119047619			0.1587049966			0.0256410256


			0.1756084873			0.0119047619			0.1756084873			0.0256410256


			0.1816290212			0.0119047619			0.1816290212			0.0256410256


			0.1820287474			0.0119047619			0.1820287474			0.0256410256


			0.1832416153			0.0119047619			0.1832416153			0.0256410256


			0.1833894593			0.0119047619			0.1845913758			0.0256410256


			0.1845913758			0.0119047619			0.1867214237			0.0256410256


			0.1867214237			0.0119047619			0.1923778234			0.0256410256


			0.1923778234			0.0119047619			0.2019520876			0.0341880342


			0.2019520876			0.0158730159			0.2095496235			0.0341880342


			0.2095496235			0.0158730159			0.2126160164			0.0341880342


			0.2126160164			0.0158730159			0.2185201916			0.0341880342


			0.2185201916			0.0158730159			0.2248733744			0.0341880342


			0.2248733744			0.0158730159			0.2404613279			0.0341880342


			0.2404613279			0.0158730159			0.2613333333			0.0341880342


			0.2499657769			0.0158730159			0.268386037			0.0341880342


			0.2613333333			0.0158730159			0.2731389459			0.0341880342


			0.268386037			0.0158730159			0.2732731006			0.0341880342


			0.2731389459			0.0158730159			0.2755646817			0.0341880342


			0.2732731006			0.0158730159			0.2761670089			0.0341880342


			0.2755646817			0.0158730159			0.277431896			0.0341880342


			0.2761670089			0.0158730159			0.2818453114			0.0341880342


			0.277431896			0.0158730159			0.2987624914			0.0341880342


			0.2818453114			0.0158730159			0.2992689938			0.0341880342


			0.2987624914			0.0158730159			0.3097522245			0.0341880342


			0.2992689938			0.0158730159			0.3291581109			0.0341880342


			0.3097522245			0.0158730159			0.3435427789			0.0341880342


			0.3291581109			0.0158730159			0.3504640657			0.0341880342


			0.3435427789			0.0158730159			0.3595345654			0.0341880342


			0.3504640657			0.0158730159			0.3624366872			0.0341880342


			0.3595345654			0.0158730159			0.3628884326			0.0341880342


			0.3624366872			0.0158730159			0.3675838467			0.0341880342


			0.3628884326			0.0158730159			0.3750965092			0.0341880342


			0.3675838467			0.0158730159			0.3800602327			0.0341880342


			0.3709185489			0.0158730159			0.4061409993			0.0341880342


			0.3750965092			0.0158730159			0.4081505818			0.0341880342


			0.3800602327			0.0158730159			0.4125256674			0.0341880342


			0.4061409993			0.0158730159			0.4449199179			0.0427350427


			0.4081505818			0.0158730159			0.5114880219			0.0512820513


			0.4125256674			0.0158730159			0.5281478439			0.0512820513


			0.4178918549			0.0158730159			0.5459110198			0.0512820513


			0.4449199179			0.0198412698			0.5609993155			0.0512820513


			0.4494182067			0.0198412698			0.6238685832			0.0512820513


			0.4834004107			0.0198412698			0.6404845996			0.0512820513


			0.4857741273			0.0198412698			0.659247091			0.0598290598


			0.4875181383			0.0198412698			0.6857275838			0.0598290598


			0.4893963039			0.0198412698			0.6915509925			0.0598290598


			0.5114880219			0.0238095238			0.7155646817			0.0598290598


			0.5281478439			0.0238095238			0.7156386037			0.0598290598


			0.5343381246			0.0238095238			0.7249007529			0.0598290598


			0.5387652293			0.0238095238			0.732128679			0.0598290598


			0.5406433949			0.0277777778			0.7447775496			0.0598290598


			0.5459110198			0.0277777778			0.7847200548			0.0598290598


			0.5527173169			0.0317460317			0.7934483231			0.0598290598


			0.5586201232			0.0357142857			0.8444736482			0.0598290598


			0.5609993155			0.0357142857			0.8462696783			0.0598290598


			0.5760602327			0.0357142857			0.8630910335			0.0598290598


			0.5833045859			0.0357142857			0.9272826831			0.0598290598


			0.5840766598			0.0396825397			0.9608843258			0.0598290598


			0.6161724846			0.0396825397			1.0737823409			0.0598290598


			0.6172457221			0.0396825397			1.0807063655			0.0598290598


			0.6238685832			0.0396825397			1.0863764545			0.0598290598


			0.6285147159			0.0436507937			1.1177138946			0.0598290598


			0.6404845996			0.0436507937			1.2417604381			0.0598290598


			0.6559835729			0.0436507937			1.4024640657			0.0598290598


			0.659247091			0.0476190476			1.4789897331			0.0683760684


			0.6857275838			0.0476190476			1.5635619439			0.0769230769


			0.6915509925			0.0476190476			1.6448377823			0.0769230769


			0.7016290212			0.0515873016			1.7529938398			0.0769230769


			0.7155646817			0.0515873016			2.0137138946			0.0854700855


			0.7156386037			0.0515873016			2.1303901437			0.0854700855


			0.7249007529			0.0515873016			2.345155373			0.094017094


			0.7281916496			0.0555555556			2.5169500342			0.1025641026


			0.732128679			0.0555555556			3.0170431211			0.1025641026


			0.7447775496			0.0555555556			3.1571909651			0.1111111111


			0.7847200548			0.0555555556			4.3012375086			0.1111111111


			0.7934483231			0.0555555556


			0.8419931554			0.0595238095


			0.8444736482			0.0595238095


			0.8462696783			0.0595238095


			0.8526872005			0.0595238095


			0.8529555099			0.0595238095


			0.8529555099			0.0634920635


			0.8529555099			0.0634920635


			0.8530896646			0.0634920635


			0.8534921287			0.0634920635


			0.8534921287			0.0674603175


			0.8536262834			0.0714285714


			0.8537604381			0.0753968254


			0.8537604381			0.0753968254


			0.8537604381			0.0753968254


			0.8538945927			0.0753968254


			0.8538945927			0.0793650794


			0.8538945927			0.0793650794


			0.8540287474			0.0833333333


			0.8544312115			0.0833333333


			0.8544312115			0.0873015873


			0.8545653662			0.0873015873


			0.8545653662			0.0873015873


			0.8546995209			0.0912698413


			0.8548336756			0.0952380952


			0.8548336756			0.0952380952


			0.8630910335			0.0952380952


			0.9272826831			0.0952380952


			0.9432443532			0.0952380952


			0.9549897331			0.0952380952


			0.9608843258			0.0952380952


			1.0284134155			0.0952380952


			1.055578371			0.0952380952


			1.0737823409			0.0952380952


			1.0807063655			0.0952380952


			1.0863764545			0.0952380952


			1.1177138946			0.0952380952


			1.1720684463			0.0952380952


			1.2401861739			0.0952380952


			1.2417604381			0.0952380952


			1.2570568104			0.0992063492


			1.2625927447			0.0992063492


			1.2724161533			0.1031746032


			1.3244599589			0.1031746032


			1.3456728268			0.1031746032


			1.3847501711			0.1031746032


			1.4024640657			0.1031746032


			1.4763039014			0.1071428571


			1.4789897331			0.1111111111


			1.5338261465			0.1111111111


			1.5635619439			0.1150793651


			1.5684599589			0.119047619


			1.6411608487			0.123015873


			1.6448377823			0.123015873


			1.7142231348			0.123015873


			1.7529938398			0.123015873


			1.7889801506			0.123015873


			1.8248870637			0.123015873


			1.8666392882			0.126984127


			1.8666392882			0.126984127


			1.8792060233			0.126984127


			1.9144969199			0.130952381


			1.9184120465			0.130952381


			1.9263709788			0.130952381


			1.9698234086			0.1349206349


			2.0137138946			0.1388888889


			2.0967008898			0.1388888889


			2.1142505133			0.1388888889


			2.1303901437			0.1388888889


			2.1477371663			0.1428571429


			2.2618644764			0.1428571429


			2.345155373			0.1468253968


			2.3977494867			0.1468253968


			2.4275674196			0.1468253968


			2.4314743326			0.1507936508


			2.4361752225			0.1507936508


			2.4406009582			0.1507936508


			2.4867857632			0.1547619048


			2.5169500342			0.1587301587


			2.5690924025			0.1587301587


			2.5742888433			0.1587301587


			2.6536481862			0.1587301587


			2.6881806982			0.1626984127


			2.8377577002			0.1626984127


			2.8415770021			0.1626984127


			2.9486899384			0.1626984127


			2.9497932923			0.1666666667


			2.9498781656			0.1666666667


			3.0170431211			0.1666666667


			3.0522354552			0.1706349206


			3.0984887064			0.1746031746


			3.1571909651			0.1785714286


			3.2896290212			0.1825396825


			3.3204490075			0.1865079365


			3.7126297057			0.1865079365


			3.7445448323			0.1904761905


			3.8801341547			0.1944444444


			4.1089883641			0.1984126984


			4.111266256			0.2023809524


			4.2600903491			0.2023809524


			4.3012375086			0.2023809524


			4.5766872005			0.2023809524


			4.6291471595			0.2063492063


			5.0089336071			0.2063492063


			6.313615332			0.2063492063


			6.3413689254			0.2103174603


			6.4112689938			0.2103174603


			7.9575742642			0.2103174603


			8.3111895962			0.2103174603


			8.527008898			0.2142857143


			9.3010321697			0.2142857143


			9.3368925394			0.2182539683


			9.5155947981			0.2222222222


			9.8343463381			0.2222222222


			9.9590006845			0.2261904762


			10.1525366188			0.2261904762


			10.4959342916			0.2301587302


			10.8701026694			0.2301587302


			11.0293278576			0.2341269841


			11.2174647502			0.2341269841


			11.2195154004			0.2341269841


			11.3184229979			0.2341269841


			12.9838138261			0.2380952381


			14.4955975359			0.2420634921


			15.2630581793			0.246031746


			15.2694428474			0.25


			15.9559561944			0.25


			16.2517535934			0.253968254


			16.8990718686			0.2579365079


			17.2901355236			0.2579365079


			18.0922067077			0.2619047619


			19.0234715948			0.2658730159


			19.0234715948			0.2698412698


			19.0255249829			0.2738095238


			19.0327118412			0.2738095238








1957 v 1963


			verm_fiber 1963-1980			Discrete Pleural 1963-1980			verm_fiber 1957-1980			Discrete Pleural 1957-1980


			0.0077809719			0			0.0077809719			0


			0.0084517454			0.003968254			0.0084517454			0.003968254


			0.0130704997			0.003968254			0.0130704997			0.003968254


			0.0167693361			0.003968254			0.0167693361			0.003968254


			0.0234250513			0.003968254			0.0234250513			0.003968254


			0.0250869268			0.003968254			0.0250869268			0.003968254


			0.0260561259			0.003968254			0.0260561259			0.003968254


			0.0263107461			0.003968254			0.0263107461			0.003968254


			0.0265653662			0.003968254			0.0265653662			0.003968254


			0.0279041752			0.003968254			0.0279041752			0.003968254


			0.0336454483			0.003968254			0.0336454483			0.003968254


			0.0416837782			0.003968254			0.0416837782			0.003968254


			0.04521013			0.003968254			0.04521013			0.003968254


			0.0466803559			0.003968254			0.0466803559			0.003968254


			0.0540643395			0.003968254			0.0540643395			0.003968254


			0.0545735797			0.003968254			0.0545735797			0.003968254


			0.0597015743			0.003968254			0.0597015743			0.003968254


			0.061779603			0.003968254			0.061779603			0.003968254


			0.0618453114			0.003968254			0.0618453114			0.003968254


			0.0647967146			0.003968254			0.0647967146			0.003968254


			0.064843258			0.003968254			0.064843258			0.003968254


			0.0693771389			0.003968254			0.0693771389			0.003968254


			0.0696262834			0.003968254			0.0696262834			0.003968254


			0.0719780972			0.003968254			0.0719780972			0.003968254


			0.0787488022			0.003968254			0.0787488022			0.003968254


			0.0798658453			0.0079365079			0.0798658453			0.0079365079


			0.0828364134			0.0079365079			0.0828364134			0.0079365079


			0.0849582478			0.0079365079			0.0849582478			0.0079365079


			0.0854565366			0.0079365079			0.0854565366			0.0079365079


			0.0859931554			0.0079365079			0.0859931554			0.0079365079


			0.087504449			0.0079365079			0.087504449			0.0079365079


			0.0906447639			0.0079365079			0.0906447639			0.0079365079


			0.0941765914			0.0079365079			0.0941765914			0.0079365079


			0.0945790554			0.0079365079			0.0945790554			0.0079365079


			0.1029377139			0.0079365079			0.1029377139			0.0079365079


			0.1132210815			0.0079365079			0.1132210815			0.0079365079


			0.1138151951			0.0079365079			0.1138151951			0.0079365079


			0.1209774127			0.0119047619			0.1209774127			0.0119047619


			0.1224613279			0.0119047619			0.1224613279			0.0119047619


			0.1247802875			0.0119047619			0.1247802875			0.0119047619


			0.1385817933			0.0119047619			0.1385817933			0.0119047619


			0.1587049966			0.0119047619			0.1587049966			0.0119047619


			0.1756084873			0.0119047619			0.1756084873			0.0119047619


			0.1816290212			0.0119047619			0.1816290212			0.0119047619


			0.1820287474			0.0119047619			0.1820287474			0.0119047619


			0.1832416153			0.0119047619			0.1832416153			0.0119047619


			0.1833894593			0.0119047619			0.1833894593			0.0119047619


			0.1845913758			0.0119047619			0.1845913758			0.0119047619


			0.1867214237			0.0119047619			0.1867214237			0.0119047619


			0.1923778234			0.0119047619			0.1923778234			0.0119047619


			0.2019520876			0.0158730159			0.2019520876			0.0158730159


			0.2095496235			0.0158730159			0.2095496235			0.0158730159


			0.2126160164			0.0158730159			0.2126160164			0.0158730159


			0.2185201916			0.0158730159			0.2185201916			0.0158730159


			0.2248733744			0.0158730159			0.2248733744			0.0158730159


			0.2404613279			0.0158730159			0.2404613279			0.0158730159


			0.2499657769			0.0158730159			0.2499657769			0.0158730159


			0.2613333333			0.0158730159			0.2613333333			0.0158730159


			0.268386037			0.0158730159			0.268386037			0.0158730159


			0.2731389459			0.0158730159			0.2731389459			0.0158730159


			0.2732731006			0.0158730159			0.2732731006			0.0158730159


			0.2755646817			0.0158730159			0.2755646817			0.0158730159


			0.2761670089			0.0158730159			0.2761670089			0.0158730159


			0.277431896			0.0158730159			0.277431896			0.0158730159


			0.2818453114			0.0158730159			0.2818453114			0.0158730159


			0.2987624914			0.0158730159			0.2987624914			0.0158730159


			0.2992689938			0.0158730159			0.2992689938			0.0158730159


			0.3097522245			0.0158730159			0.3097522245			0.0158730159


			0.3291581109			0.0158730159			0.3291581109			0.0158730159


			0.3435427789			0.0158730159			0.3435427789			0.0158730159


			0.3504640657			0.0158730159			0.3504640657			0.0158730159


			0.3595345654			0.0158730159			0.3595345654			0.0158730159


			0.3624366872			0.0158730159			0.3624366872			0.0158730159


			0.3628884326			0.0158730159			0.3628884326			0.0158730159


			0.3675838467			0.0158730159			0.3675838467			0.0158730159


			0.3709185489			0.0158730159			0.3709185489			0.0158730159


			0.3750965092			0.0158730159			0.3750965092			0.0158730159


			0.3800602327			0.0158730159			0.3800602327			0.0158730159


			0.4061409993			0.0158730159			0.4061409993			0.0158730159


			0.4081505818			0.0158730159			0.4081505818			0.0158730159


			0.4125256674			0.0158730159			0.4125256674			0.0158730159


			0.4178918549			0.0158730159			0.4178918549			0.0158730159


			0.4449199179			0.0198412698			0.4449199179			0.0198412698


			0.4494182067			0.0198412698			0.4494182067			0.0198412698


			0.4834004107			0.0198412698			0.4834004107			0.0198412698


			0.4857741273			0.0198412698			0.4857741273			0.0198412698


			0.4875181383			0.0198412698			0.4875181383			0.0198412698


			0.4893963039			0.0198412698			0.4893963039			0.0198412698


			0.5114880219			0.0238095238			0.5114880219			0.0238095238


			0.5281478439			0.0238095238			0.5281478439			0.0238095238


			0.5343381246			0.0238095238			0.5343381246			0.0238095238


			0.5387652293			0.0238095238			0.5387652293			0.0238095238


			0.5406433949			0.0277777778			0.5406433949			0.0277777778


			0.5459110198			0.0277777778			0.5459110198			0.0277777778


			0.5527173169			0.0317460317			0.5527173169			0.0317460317


			0.5586201232			0.0357142857			0.5586201232			0.0357142857


			0.5609993155			0.0357142857			0.5609993155			0.0357142857


			0.5760602327			0.0357142857			0.5760602327			0.0357142857


			0.5833045859			0.0357142857			0.5833045859			0.0357142857


			0.5840766598			0.0396825397			0.5840766598			0.0396825397


			0.6161724846			0.0396825397			0.6161724846			0.0396825397


			0.6172457221			0.0396825397			0.6172457221			0.0396825397


			0.6238685832			0.0396825397			0.6238685832			0.0396825397


			0.6285147159			0.0436507937			0.6285147159			0.0436507937


			0.6404845996			0.0436507937			0.6404845996			0.0436507937


			0.6559835729			0.0436507937			0.6559835729			0.0436507937


			0.659247091			0.0476190476			0.659247091			0.0476190476


			0.6857275838			0.0476190476			0.6857275838			0.0476190476


			0.6915509925			0.0476190476			0.6915509925			0.0476190476


			0.7016290212			0.0515873016			0.7016290212			0.0515873016


			0.7155646817			0.0515873016			0.7155646817			0.0515873016


			0.7156386037			0.0515873016			0.7156386037			0.0515873016


			0.7249007529			0.0515873016			0.7249007529			0.0515873016


			0.7281916496			0.0555555556			0.7281916496			0.0555555556


			0.732128679			0.0555555556			0.732128679			0.0555555556


			0.7447775496			0.0555555556			0.7447775496			0.0555555556


			0.7847200548			0.0555555556			0.7847200548			0.0555555556


			0.7934483231			0.0555555556			0.7934483231			0.0555555556


			0.8419931554			0.0595238095			0.8444736482			0.0555555556


			0.8444736482			0.0595238095			0.8462696783			0.0555555556


			0.8462696783			0.0595238095			0.8630910335			0.0555555556


			0.8526872005			0.0595238095			0.898568104			0.0555555556


			0.8529555099			0.0595238095			0.9272826831			0.0555555556


			0.8529555099			0.0634920635			0.9315701574			0.0555555556


			0.8529555099			0.0634920635			0.9432443532			0.0555555556


			0.8530896646			0.0634920635			0.9549897331			0.0555555556


			0.8534921287			0.0634920635			0.9608843258			0.0555555556


			0.8534921287			0.0674603175			0.9755728953			0.0555555556


			0.8536262834			0.0714285714			0.9805366188			0.0555555556


			0.8537604381			0.0753968254			1.0168925394			0.0555555556


			0.8537604381			0.0753968254			1.0264175222			0.0595238095


			0.8537604381			0.0753968254			1.0284134155			0.0595238095


			0.8538945927			0.0753968254			1.0426502396			0.0595238095


			0.8538945927			0.0793650794			1.055578371			0.0595238095


			0.8538945927			0.0793650794			1.0737823409			0.0595238095


			0.8540287474			0.0833333333			1.0752498289			0.0595238095


			0.8544312115			0.0833333333			1.0795427789			0.0595238095


			0.8544312115			0.0873015873			1.0807063655			0.0595238095


			0.8545653662			0.0873015873			1.0863764545			0.0595238095


			0.8545653662			0.0873015873			1.1067761807			0.0634920635


			0.8546995209			0.0912698413			1.114825462			0.0674603175


			0.8548336756			0.0952380952			1.1153620808			0.0714285714


			0.8548336756			0.0952380952			1.1161670089			0.0753968254


			0.8630910335			0.0952380952			1.1177138946			0.0753968254


			0.9272826831			0.0952380952			1.1309240246			0.0753968254


			0.9432443532			0.0952380952			1.1397782341			0.0753968254


			0.9549897331			0.0952380952			1.1399123888			0.0793650794


			0.9608843258			0.0952380952			1.1442053388			0.0833333333


			1.0284134155			0.0952380952			1.1466201232			0.0833333333


			1.055578371			0.0952380952			1.1468884326			0.0873015873


			1.0737823409			0.0952380952			1.1483641342			0.0873015873


			1.0807063655			0.0952380952			1.1720684463			0.0873015873


			1.0863764545			0.0952380952			1.2401861739			0.0873015873


			1.1177138946			0.0952380952			1.2417604381			0.0873015873


			1.1720684463			0.0952380952			1.2548035592			0.0873015873


			1.2401861739			0.0952380952			1.2570568104			0.0912698413


			1.2417604381			0.0952380952			1.2625927447			0.0912698413


			1.2570568104			0.0992063492			1.2724161533			0.0952380952


			1.2625927447			0.0992063492			1.3244599589			0.0952380952


			1.2724161533			0.1031746032			1.3456728268			0.0952380952


			1.3244599589			0.1031746032			1.3847501711			0.0952380952


			1.3456728268			0.1031746032			1.4024640657			0.0952380952


			1.3847501711			0.1031746032			1.4735605749			0.0992063492


			1.4024640657			0.1031746032			1.4763039014			0.1031746032


			1.4763039014			0.1071428571			1.4789897331			0.1071428571


			1.4789897331			0.1111111111			1.5338261465			0.1071428571


			1.5338261465			0.1111111111			1.5635619439			0.1111111111


			1.5635619439			0.1150793651			1.5684599589			0.1150793651


			1.5684599589			0.119047619			1.6411608487			0.119047619


			1.6411608487			0.123015873			1.6448377823			0.119047619


			1.6448377823			0.123015873			1.7142231348			0.119047619


			1.7142231348			0.123015873			1.7529938398			0.119047619


			1.7529938398			0.123015873			1.7956495551			0.123015873


			1.7889801506			0.123015873			1.8248870637			0.123015873


			1.8248870637			0.123015873			1.8666392882			0.126984127


			1.8666392882			0.126984127			1.8666392882			0.126984127


			1.8666392882			0.126984127			1.8792060233			0.126984127


			1.8792060233			0.126984127			1.9263709788			0.126984127


			1.9144969199			0.130952381			1.9698234086			0.130952381


			1.9184120465			0.130952381			2.0137138946			0.1349206349


			1.9263709788			0.130952381			2.0967008898			0.1349206349


			1.9698234086			0.1349206349			2.1142505133			0.1349206349


			2.0137138946			0.1388888889			2.1303901437			0.1349206349


			2.0967008898			0.1388888889			2.1477371663			0.1388888889


			2.1142505133			0.1388888889			2.2618644764			0.1388888889


			2.1303901437			0.1388888889			2.3273921971			0.1428571429


			2.1477371663			0.1428571429			2.345155373			0.1468253968


			2.2618644764			0.1428571429			2.3977494867			0.1468253968


			2.345155373			0.1468253968			2.413650924			0.1468253968


			2.3977494867			0.1468253968			2.4275674196			0.1468253968


			2.4275674196			0.1468253968			2.4314743326			0.1507936508


			2.4314743326			0.1507936508			2.4361752225			0.1507936508


			2.4361752225			0.1507936508			2.4406009582			0.1507936508


			2.4406009582			0.1507936508			2.5169500342			0.1547619048


			2.4867857632			0.1547619048			2.5742888433			0.1547619048


			2.5169500342			0.1587301587			2.5782614648			0.1547619048


			2.5690924025			0.1587301587			2.6536481862			0.1547619048


			2.5742888433			0.1587301587			2.6881806982			0.1587301587


			2.6536481862			0.1587301587			2.6957344285			0.1587301587


			2.6881806982			0.1626984127			2.7114948665			0.1626984127


			2.8377577002			0.1626984127			2.8377577002			0.1626984127


			2.8415770021			0.1626984127			3.0170431211			0.1626984127


			2.9486899384			0.1626984127			3.0522354552			0.1666666667


			2.9497932923			0.1666666667			3.0984887064			0.1706349206


			2.9498781656			0.1666666667			3.1571909651			0.1746031746


			3.0170431211			0.1666666667			3.3204490075			0.1785714286


			3.0522354552			0.1706349206			3.3387268994			0.1785714286


			3.0984887064			0.1746031746			3.7126297057			0.1785714286


			3.1571909651			0.1785714286			3.7445448323			0.1825396825


			3.2896290212			0.1825396825			3.8801341547			0.1865079365


			3.3204490075			0.1865079365			4.1089883641			0.1904761905


			3.7126297057			0.1865079365			4.2208405202			0.1944444444


			3.7445448323			0.1904761905			4.2209253936			0.1944444444


			3.8801341547			0.1944444444			4.3012375086			0.1944444444


			4.1089883641			0.1984126984			4.3487419576			0.1944444444


			4.111266256			0.2023809524			4.5606762491			0.1984126984


			4.2600903491			0.2023809524			4.5766872005			0.1984126984


			4.3012375086			0.2023809524			4.9449418207			0.2023809524


			4.5766872005			0.2023809524			5.0089336071			0.2023809524


			4.6291471595			0.2063492063			6.313615332			0.2023809524


			5.0089336071			0.2063492063			6.4112689938			0.2023809524


			6.313615332			0.2063492063			6.5089281314			0.2063492063


			6.3413689254			0.2103174603			7.9575742642			0.2063492063


			6.4112689938			0.2103174603			8.3111895962			0.2063492063


			7.9575742642			0.2103174603			9.0464750171			0.2063492063


			8.3111895962			0.2103174603			9.3010321697			0.2063492063


			8.527008898			0.2142857143			9.3368925394			0.2103174603


			9.3010321697			0.2142857143			9.7961259411			0.2142857143


			9.3368925394			0.2182539683			9.8343463381			0.2142857143


			9.5155947981			0.2222222222			9.9590006845			0.2182539683


			9.8343463381			0.2222222222			10.1525366188			0.2182539683


			9.9590006845			0.2261904762			11.0866283368			0.2182539683


			10.1525366188			0.2261904762			11.2174647502			0.2182539683


			10.4959342916			0.2301587302			11.2195154004			0.2182539683


			10.8701026694			0.2301587302			11.469615332			0.2182539683


			11.0293278576			0.2341269841			13.6939876797			0.2222222222


			11.2174647502			0.2341269841			13.8387077344			0.2261904762


			11.2195154004			0.2341269841			14.4955975359			0.2301587302


			11.3184229979			0.2341269841			16.2517535934			0.2341269841


			12.9838138261			0.2380952381			16.7934346338			0.2380952381


			14.4955975359			0.2420634921			16.8990718686			0.2420634921


			15.2630581793			0.246031746			17.1978042437			0.246031746


			15.2694428474			0.25			17.9968514716			0.25


			15.9559561944			0.25			19.3806872005			0.253968254


			16.2517535934			0.253968254			19.4781218344			0.2579365079


			16.8990718686			0.2579365079			21.6903874059			0.2579365079


			17.2901355236			0.2579365079			23.5435811088			0.2579365079


			18.0922067077			0.2619047619			24.6148501027			0.2619047619


			19.0234715948			0.2658730159			25.4020958248			0.2658730159


			19.0234715948			0.2698412698			27.4829897331			0.2698412698


			19.0255249829			0.2738095238			28.0874031485			0.2738095238


			19.0327118412			0.2738095238			28.0966433949			0.2738095238








Chart 1957 v 1963 


			0.0077809719			0.0077809719


			0.0084517454			0.0084517454


			0.0130704997			0.0130704997


			0.0167693361			0.0167693361


			0.0234250513			0.0234250513


			0.0250869268			0.0250869268


			0.0260561259			0.0260561259


			0.0263107461			0.0263107461


			0.0265653662			0.0265653662


			0.0279041752			0.0279041752


			0.0336454483			0.0336454483


			0.0416837782			0.0416837782


			0.04521013			0.04521013


			0.0466803559			0.0466803559


			0.0540643395			0.0540643395


			0.0545735797			0.0545735797


			0.0597015743			0.0597015743


			0.061779603			0.061779603


			0.0618453114			0.0618453114


			0.0647967146			0.0647967146


			0.064843258			0.064843258


			0.0693771389			0.0693771389


			0.0696262834			0.0696262834


			0.0719780972			0.0719780972


			0.0787488022			0.0787488022


			0.0798658453			0.0798658453


			0.0828364134			0.0828364134


			0.0849582478			0.0849582478


			0.0854565366			0.0854565366


			0.0859931554			0.0859931554


			0.087504449			0.087504449


			0.0906447639			0.0906447639


			0.0941765914			0.0941765914


			0.0945790554			0.0945790554


			0.1029377139			0.1029377139


			0.1132210815			0.1132210815


			0.1138151951			0.1138151951


			0.1209774127			0.1209774127


			0.1224613279			0.1224613279


			0.1247802875			0.1247802875


			0.1385817933			0.1385817933


			0.1587049966			0.1587049966


			0.1756084873			0.1756084873


			0.1816290212			0.1816290212


			0.1820287474			0.1820287474


			0.1832416153			0.1832416153


			0.1833894593			0.1833894593


			0.1845913758			0.1845913758


			0.1867214237			0.1867214237


			0.1923778234			0.1923778234


			0.2019520876			0.2019520876


			0.2095496235			0.2095496235


			0.2126160164			0.2126160164


			0.2185201916			0.2185201916


			0.2248733744			0.2248733744


			0.2404613279			0.2404613279


			0.2499657769			0.2499657769


			0.2613333333			0.2613333333


			0.268386037			0.268386037


			0.2731389459			0.2731389459


			0.2732731006			0.2732731006


			0.2755646817			0.2755646817


			0.2761670089			0.2761670089


			0.277431896			0.277431896


			0.2818453114			0.2818453114


			0.2987624914			0.2987624914


			0.2992689938			0.2992689938


			0.3097522245			0.3097522245


			0.3291581109			0.3291581109


			0.3435427789			0.3435427789


			0.3504640657			0.3504640657


			0.3595345654			0.3595345654


			0.3624366872			0.3624366872


			0.3628884326			0.3628884326


			0.3675838467			0.3675838467


			0.3709185489			0.3709185489


			0.3750965092			0.3750965092


			0.3800602327			0.3800602327


			0.4061409993			0.4061409993


			0.4081505818			0.4081505818


			0.4125256674			0.4125256674


			0.4178918549			0.4178918549


			0.4449199179			0.4449199179


			0.4494182067			0.4494182067


			0.4834004107			0.4834004107


			0.4857741273			0.4857741273


			0.4875181383			0.4875181383


			0.4893963039			0.4893963039


			0.5114880219			0.5114880219


			0.5281478439			0.5281478439


			0.5343381246			0.5343381246


			0.5387652293			0.5387652293


			0.5406433949			0.5406433949


			0.5459110198			0.5459110198


			0.5527173169			0.5527173169


			0.5586201232			0.5586201232


			0.5609993155			0.5609993155


			0.5760602327			0.5760602327


			0.5833045859			0.5833045859


			0.5840766598			0.5840766598


			0.6161724846			0.6161724846


			0.6172457221			0.6172457221


			0.6238685832			0.6238685832


			0.6285147159			0.6285147159


			0.6404845996			0.6404845996


			0.6559835729			0.6559835729


			0.659247091			0.659247091


			0.6857275838			0.6857275838


			0.6915509925			0.6915509925


			0.7016290212			0.7016290212


			0.7155646817			0.7155646817


			0.7156386037			0.7156386037


			0.7249007529			0.7249007529


			0.7281916496			0.7281916496


			0.732128679			0.732128679


			0.7447775496			0.7447775496


			0.7847200548			0.7847200548


			0.7934483231			0.7934483231


			0.8419931554			0.8444736482


			0.8444736482			0.8462696783
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Here is my list of issues that we need to resolve

Including covariates (smoking, body mass index, sex, age) in the analysis

I am citing Rohs et al. (2008), figure 2, and ATS (2004) as justification for not including these covariates in the characterization of the exposure-response relationship.  Both references say that these covariates are not independent risk factors for discrete pleural thickening.


Regression analysis of exposure-response


We will use Logistic and Probit models, but not Cox Regression for the analysis.  My statistician does not know how to do Binomial Regression with these data.  The Probit requires that the underlying distribution be specified (normal, lognormal, loglogistic, Weibull).  Which is appropriate with these data?


Direction of bias of the RfC

See the new text on page 40.


No IH data before 1972


See the new text and figure on page 39.



